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SAFETY PRECAUTIONS 


BEFORE OPERATION , 

Do not smoke, .void an open flame, and maintain a metal to metal eomact between the 
filling device and the fuel tank. A static spark can ignite fuel and fuel vapo . 

Keep a fire extinguisher serviced and ready for use at any minute. 

Avoid inhaling toxic fumes caused by the u.se of a fire extinguisher. 

‘^'"rn°tTr™w°hoot the mixine drum while the " 

engaged or while the drum is rotating. Injury to any part of the body can 

Do not lower or raise the loading skip until all personnel or crew has cleared the area. 

a.oid";m?nf.'S 
and fuel tank. 

Keep a fire extinguisher serviced and ready for use. 

Avoid inhaling toxic fumes caused by the use of a fire extinguisher. 

Keep all controls and instruments clean. 


AFTER OPERATION 

See that the fire extinguisher is serviced and ready for use. 
Remove all dirt, oil, mud, and excess cement from controls, levers. 


accessories, and component! 
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HEADQUARTERS 
DEPARTMENT OF THE ARMY 
AND THE AIR FORCE 
Washington, D. C., ^8 June 1973 


Operator, Organizational, Direct Support, 
General Support, and Depot Maintenance Manual 
MIXER, CONCRETE, TRAILER MOUNTED: 
GASOLINE DRIVEN; 16 CU FT 
(CHAIN BELT MODEL HBG) 

FSN 3895-835-4512 


TM 5-3895-221-15, 30 August 1962, is changed 
as follows : 

Cover. The title is changed to read as shown 
above. 

Page 1 . The title is changed to read as shown 
above. 

Page 3. In the table of contents, Appendix 
III is superseded as follows : 

APPENDIX III. 

BASIC ISSUE ITEMS LIST AND ITEMS 

TROOP INSTALLED OR AUTHORIZED 

Page 5. Subparagraph Ic is superseded as 
follows: 

c. You can improve this manual by calling at- 
tention to errors and by recommending improve- 
ments, using DA Form 2028 (Recommended 
Changes to Publications) , or by letter, and mail- 


ig directly to Commander, U.S. Army Troop 

upport Command, ATTN: AMSTS-MP, 4300 

oodfellow Blvd., St. Louis, Mo. 63120. 

Page 15. In subparagraph 5i, the towing 
1 . 


Towing speeds : 

Highway 

Off-highway 


15 MPH 
5 MPH 


Page 17. Subparagraph 10/ is added after 
subparagraph lOe. 

/ The towing pole and towing pole sleeve 
(tongue) (4 and 8, fig. 54) must be removed to 
allow the loading skip to function properly. To 
remove the towing tongue, remove cotter pm 

(5) and pivot pin (7). 

Page 119. Appendix III is superseded as 


follows: 


APPENDIX 111 

BASIC ISSUE ITEM LIST AND ITEMS 
TROOP INSTALLED OR AUTHORIZED 


Section I. INTRODUCTION 

1 installed or authorized which accoinpany the 

ThJZendix lists basic issue items, items troop concrete mixer and are required by tbe crew/ 


♦This change supersedes 3, 15 April 1968. 



operator for operation, installation, or oper- 
ator’s maintenance. 

2. General 

This basic issue items, items troop installed or 
authorized list is divided into the following sec- 
tions: 

a. Basic Issue Items List — Section 11. Not ap- 
plicable. 

h. Items Troop Installed or Authorized List — 
Section III. A list in alphabetical sequence of 
items which at the discretion of the unit com- 
mander may accompany the end item, but are 
NOT subject to be turned in with the end item. 

3. Explanation of Columns 

The following provides an explanation of col- 
umns in the tabular list of Basic Issue Items 
List — Section II, and Items Troop Installed or 


Authorized, Section III. 

a. Source, Maintenance, and Recoverability 
Code(s) (SMR): Not applicable. 

h. Federal Stock Number. This column indi- 
cates the Federal stock number assigned to the 
item and will be used for requisitioning pur- 
poses. 

c. Description. This column indicates the Fed- 
eral item name and any additional description 
of the item required. 

d. Unit of Measure (U/M). A 2-character al- 
phabetic abbreviation indicating the amount or 
quantity of the item upon which the allowances 
are based e.g., ft, ea, pr, etc. 

e. Quantity Authorized (Items Troop Installed 
or Authorized Only). This column indicates the 
quantity of the item authorized to be used with 
the equipment. 


Section III. ITEMS TROOP INSTALLED OR AUTHORIZED LIST 


(1) 

(2) 


(3) 



(4) 

(5) 

SMR 

code 

Federal 

stock 

No. 

Ref. No. & Mfr 
code 

Description 


Usable 
on code 

Unit 

of 

meas- 

Qty auth 


4210-580-6970 

EXTINGUISHER, FIRE 


• 


EA ■ 

1 


By Order of the Secretaries of the Army, and the Air Force: 


Official : 

VERNE L. BOWERS 

Major General, United States Army 

The Adjutant General 

CREIGHTON W. ABRAMS 
General, United States Army 
Chief of Staff 

Official: . - 

DWIGHT W. COVELL, Colonel, XJSAF 

Director of Administration • 

JOHN D. RYAN, General, USAF 
Chief of Staff 

Distribution: - 
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TECHNICAL MANUAL 


Operator, Organizational, Field, and Depot Maintenance Manual 

MIXER, CONCRETE, TRAILER MOUNTED: GASOLINE DRIVEN; 

16 CU. FT. (CHAIN BELT MODEL HBG) FSN 3895-835-4512 

HEADQUARTERS, 
DEPARTMENT OF THE ARMY 
Washington 25, D.C., 7 May 1963 

TM 5-3895-221-15, 30 August 1962, is changed as follows: 

Page 1. Chapter 3. Section II. Delete and 
substitute Preventive maintenance services. 

Page 5, paragraph Ic. Line 5. Delete Engi- 
neer Maintenance Center ; EMCD— S, and sub- 
stitute Mobility Support Center, ATTN : 

SMOMS-MS. 

Paragraph 1. 

d. (Superseded) Report all equipment im- 
provement recommendations as prescribed by 
TM 38-750. 

Paragraph 2. Lines 1 and 2. Delete and 
substitute the following: 


DA Form 2258 Depreservation Guide of 
Engineer Equipment 

For other record and report forms applicable 
to the operation and maintenance of this equip- 
ment, refer to TM 38-750. 

Page 16,. paragraph 9o. Line 1. Delete 
before-operation and substitute the daily pre- 
ventive maintenance. 

Page 20, paragraph 16o.(l) Line 1. Delete 
before-operation and substitute daily preven- 
tive maintenance. 

Paragraph 17a. (5) Delete entirely. 


TM 5-389.5-221-15 
Changes No. l 


Page 32. 


Section II. PREVENTIVE MAINTENANCE SERVICES 

(Title superseded) 


28. General 

(Superseded) 

To insure that the concrete mixer is r^dy 
for operation at all times, it must be inspected 
systematically, so that defects may be dis- 
covered and corrected before they result in 
serious damage or failure. The necessary Pre- 
ventive Maintenance Services to be performed 
are listed and described in paragraphs 29 and 
30-32. The item numbers indicate the sequence 
of minimum inspection requirements. Defects 
discovered during operation of the unit shall 
be noted for future correction, to be made as 
soon as operation has ceased. Stop operation 
immediately if a deficiency is noted during op- 


eration which would damage the equipment if 
operation were continued. All deficiencies and 
shortcomings will be recorded, together with 
the corrective action taken, on DA Form 2404 
at the earliest possible opportunity. 

29. Daily Preventive Maintenance Services 

(Superseded) 

This paragraph contains an illustrated tabu- 
lated listing of preventive maintenance services 
which must be performed by the operator. The 
item numbers are listed consecutively and indi- 
cate the sequence of minimum requirements. 
Refer to figure 9.1 for the Daily Preventive 
Maintenance Services. 


TAGO »M0A— Mar 


1 



PREVENTIVE MAINTENANCE SERVICES 

DAILY 




TIRES . Perform visual check for proper inflation. Correct 
air pressure is 40 psi. 


FiRE EXTINGUISHER. Check seal 


CABLE (WIRE ROPEl . Check for kinks, breaks, and fraying. 
(Biweekly) 


BATTERIES. Check electrolyte level and hand tightness of 
connections. Fill to 1/2 Inch above the plates. In freezing 
weather run the engine one hour after adding water. (Weekly) 


COOLING SYSTEM. Check level . Fill to 2 Inches below filler 
neck. 




AGO 9090A 





PAR. REF 



FUEL SYSTEM . Drain and clean sediment bowl (biweekly). 
Check fuel level. 


ENG I ME OIL LEVEL . Check oil level. Add oil to proper 

I eve 1 . 


GAGES AND INSTRUMENTS . Normal readings are: Oil pressure - 
10 to 15 psi, Water temperature - 160® to iSOOp, Battery 
indicator - in CHARGE range, Tach-hourmeter - 900 to 1800 rpm, 


NOTE. OPERATION . During operation check all controls for 
proper operation. 




y smma. 


S 




PREVENTIVE MAINTENANCE SERVICES 

QUARTERLY 


TM 5-3895-221-15 


CHAIN BELT MODEL HBG 


CONCRETE MIXER 



ir7 — 

1 





LUBRICATE IN ACCORDANCE WITH CURRENT LUBRICATION ORDER 
ITEM PAR. REF 


■ 

TIRES. Inspect for breaks, cuts, and excessive wear. Check 
air pressure. Correct pressure is 40 psi. 


2 

FIRE EXTINGUISHER, Check for broken seal. Inspect for full 
charge by shaking for sound and weight. 


3 

SKIP. DRUM AND DISCHARGE CHUTE. Inspect for loose and 



miccinn hardware and excessive wear. Check cable (wire 

• breaks and fraying. Check for proper operation, 

r<^ 



Check external carburetor and governor adjust- 
)vernor for 1800 rpm. Correct fuel leaks. 

'lean strainer. Check fuel level. 



•terly preventive mainterianee services- 


AGO 9090 A 







PAR. REF 



CLUTCHES AND BRAKES . 

and excessive wear, 
ment (1000 hours) . 


LEVERS AND LINKAGE , 
and excessive wear, 
ment (1000 hours). 


MIXER WATER SYSTEM , 
and proper operation. 


Inspect for loose and missing hardware 
Check for proper operat ion and adjust- 


Inspect for loose and missing hardware 
Check for proper operation and adjust- 


Inspect for loose and missing hardware 
Correct leaks. (1000 hours) 






ELECTRICAL SYSTEM . Check ignition point clearance (0.018 
to 0.020 inch) and spark plug clearance (0.025 inch) (500 
hours). Check generator and regulator for proper operation. 
Check generator brushes (1000 hours). Check starter for 
proper operation. Check battery electrolyte level and 
specific gravity. Fill to 1/2 inch above plates. In 
freezing weather run the engine one hour after adding water. 
Tighten all loose connections; replace defective wiring. 


COOLING SYSTEM . Check coolant level; fill to 2 inches below 
filler neck. Check for correct antifreeze solution. Clean 
radiator air passages. Correct coolant leaks. 


LUBRICATING SYSTEM . Check engine oil level. Add oil to 
correct level. Correct lubricant leaks. Lubricate in 
accordance with current LO. 


VALVE ADJUSTMENT AND COMPRESSION TEST . Check valve clearance. 
Intake - 0.006 inch. Exhaust - 0.008~inch (hot). Check 
compression, 10 psi maximum variation between cylinders. 

(1000 hours) 


*2 BELTS . Check for breaks, wear, fraying, and proper adjust- 
ment. Proper tension is 3/4 to 1 inch deflection midway 
between pul leys. 

INSTRUMENTS . Inspect for loose and missing hardware and 
proper operation. Normal operating readings are; Oil 
pressure - 10 to 15 psi, Water temperature - 160® to 180°F, 
Battery condition indicator - in CHARGE range, Tach-hourmeter 
900 to 1800 rpm. 

NOTE. OPERATIONAL TEST . During operation check for unusual 
noise or vibration and proper operation. 
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30. Qoorterly Preventive Maintenance 
Services 

(Superseded) 

a. This paragraph contains an illustrated 
tabulated listing of preventive maintenance 
services which must be performed by Organi- 
zational Maintenance personnel at quarterly 
intervals. A quarterly interval is equal to 3 
calendar months or 250 hours of operation, 
whichever occurs first. 

b. The item numbers are listed consecutively 
and indicate the sequence of minimum require- 
ments. Refer to figure 9.2 for the Quarterly 
Preventive Maintenance Services. 

31. Organizational Maintenance. Rescinded. 

32. Quarterly service. Rescinded. 

Page U6, paragraph 63b. (4). lines 1 and 2. 
Delete Record the reading on DA Form 464. 

Paragraph 63b. (6), line 2. Delete and 
record the reading on DA Form 464. 

Page 108, paragraph 160b. Lines 3 thru 5. 
Delete second sentence and substitute as fol- 
lows : 

All deficiencies will be recorded, together 
with the corrective action taken, on DA Form 
2404. 


Paragraph 163. 

b. (Superseded) Worksheet and Preventive 
Maintenance. DA Form 2258 (Depreservation 
Guide of Engineer Equipment) and applicable 
forms listed in TM 38-750 shall be prepared 
for each major item of equipment when initially 
placed in limited storage and every 90 days 
thereafter. Perform required maintenance 
promptly to make sure equipment is mechani- 
cally sound and ready for immediate use. 

e. (Superseded) Exercising. Service equip- 
ment in limited storage every 90 days in accord- 
ance with paragraph 30-32. Operate equipment 
long enough to bring it up to operating tem- 
perature and insure complete lubrication of all 
bearings, gears, and the like. Represerve equip- 
ment after operation. 

Page 109, APPENDIX I. Paragraph 5. Line 
1. Delete entirely. Add the following: 

TM 38-750 The Army Equipment Records 
System and Procedures 
Paragraph 11. Delete in its entirety. 

Page 11$. APPENDIX HI. Paragraph 4. 
Lines 3 and 4. Delete Engineer Maintenance 
Center, ATTN : EMCDM-S and substitute Mo- 
bility Support Center, ATTN: SMOMS-MS. 



By order of the Secretary of the Army: 


EAPwLE G. WHEELER, 
General, United States Army, 

OfiScial : 

J. C. LAMBERT, 

Major General, United States Army, 

The Adjutant General. 
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For explanation of abbreviations used see AR 320-50. 
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CBAnn 1. INTRODUCTION 

Section I. General 

II. Description and data 

Chaptir 2. OPERATING INSTRUCTIONS 

Section I. Service upon receipt of equipment 

II. Controls and Instruments 

III. Operation under usual conditions- 

IV. Operation under unusual conditions 
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CHAFm 8. OPERATOR, CREW AND ORGANIZATIONAL MAINTENANCE 
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CHAPTER 1 
INTRODUCTION 

Section I. GENERAL 


1 . SCOPE 

a. These instructions are published for the use of the 
personnel to whom the Chain Belt Model HBG Concrete 
Mixer is issued. Chapters 1 through 3 provide information 
on the operation, doily preventive maintenance services, 
and organizotional maintenance of accessories, components, 
and attachments. Chapter 4 provides information for field and 
depot maintenonce. Chapter 5 provides information for 
demolition, shipment, and limited storage. This manual also 
provides descriptions of the main units and their functions in 
relationship to other components. 

b. Appendix I contains a list of publications applicable to 
this manual. Appendix 11 contains the Maintenance Allo- 
cation Chart. Appendix III contains the list of Basic issue 
Items authorized the operator of this equipment. The organ- 
izational, Field, and Depot Maintenance Repair Parts and 
Special Tool Lists are listed in TM 5-3895-22 1~20P and 

TM 5-3895-221 -35P. 


c. Report all deficiencies in this manual on DA Form 2028 
(Recommended Changes to DA Technical Manual Parts List 
or Supply Manual 7, 8 or 9). Submit recommendations for 
changes additions, or deletions to the Commanding Officer, 
U. S. Army Engineer Maintenance Center; EMCD— S, P. 

O. Box 119, Columbus 16, Ohio. Direct communication is 
authorized. 

d. Report unsatisfactory equipment performance and sug- 
gestions for equipment improvement as specified in AR 700— 
38. 

2. RECORD AND REPORT FORMS 

For record and report forms applicable to the operotor, 
crew, and organizational maintenance, refer to TM 5-505. 

NOTE 

Applicable forms, excluding standard Form 46 which 
is carried by the operator, will be kept in a canvas bag 
mounted on the equipment. 
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Power loader skip 
Mixer frame 
Mixing drum 
Tires and wheels 
Towing tongue 

ables 

drum 


10 Shaker rollers 

11 Drip ring and wedges 

12 Water volume control 

13 Freeway valve 

14 Skip br^e control lever 

15 Skip clutch control lever 

16 Safety chains 

17 Skip locking hook 


18 Master clutch control 

19 Freeway valve lever 

20 Skip knock-out lever 

21 Skip pivot shaft 

22 Top winding shaft 

23 Tank air valve 

24 Skip hanger 

25 Sub chute 


Figure 1. MIXER, CONCRETE, RIGHT FRONT VIEW 
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3a DESCRIPTION 


a. General. The Chain Belt Company Model HB-G 
concrete mixer (figs. 1 and 2) Is a self contained, non- 
tilting, portable unit designed to mix measured amounts of 
sand, grave! or crushed stone, cement, and water to pro- 
duce concrete. The function of the concrete mixer is ac- 
complished by loading the skip (1, Fig. 1) with specific 
amounts of the above mentioned dry materials, called 
aggregate. Raising the skip to its vertical position, empties 
the aggregate into the interior of the mixing drum (3, Fig. 1) 


which is equif>pf<d '••-■iih ext ; cr.:, .^s -voter 

is metered into ihe revolving irum, ih-; bt ...:<er.5 pick up the 
aggregate and coscade it into the blade extensions which 
turn it over and return it again to the buckets for repeated 
mixing. This mixing cycle continues until proper con- 
sistency is achieved; lowering the discharge chute (1, Fig. 2) 
as the drum revolves, allows the finished concrete to drop 
onto the chute and is thereby discharged. 

b. Mixer. The mixer consists of a heavy gauge metal 
frame (2, Fig. 1) which is supported on front and rear axles 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 



Discharge chute 
Front axle 
Rear axle 
Stabilizer legs 
Four cylinder engine 
Discharge chute handwheel 
Countershaft housing 
Water tank 

Liquid level sight gage 
Gage angle valve 
Gage angle valve with drain 
Gage guard rod 
Auxiliary water pump 
Tiedown eye 


15 Battery box 

16 Tool box 

17 Engine side panel, R, H. 

18 Engine side panel, L. H. 

19 Gear case 

20 Reduction drum 

21 Shakeproof lock washer 

22 Spacer block 

23 Cap screw 

24 Hex nut 

25 Lock washer 

26 Plain washer 

27 Cap screw 

28 Hex nut 


29 Lock washer 

30 Rear support angle 

31 Front support angle , R. U. 

32 Front support angle, L, H. 

33 Engine hood 

34 Hood screw 

35 Lock washer 

36 Screw 

37 Hood nut 

38 Winding drum 

39 Shim 

40 Cap screw 

41 Hex nut 

42 Lock washer 


Figure 2. MIXER, CONCRETE, LEFT REAR VIEW 


7 



(2 and 3, Fig. 2) having pneuma He- tired wheels (4, Fig. 1) 
and is trailerized from a towing vehicle by means of a 
towing tongue (5, Fig. 1). Stabilizer legs (6 and 4 , 

Figs. 1 and 2) are provided to relieve aggregate weight 
from the tires. Al! of the controls and equipment necessary 
to‘ operate the mixer are mounted on, and are a part of the 
concrete mixer. These major assemblies are: a four-cylinder 
Hercules engine (5, Fig. 2) power loader skip (1, Fig. 1), 
mixing drum (3, Fig. 1), water tank (7, Fig. 1), discharge 
chute (1, Fig. 2), chute 0, Fig. 2), chute handwheel 
(6, Fig. 2) and the skip brake and clutch levers 
(14 and 15, Fig, 1). The mixer receives its power, or is 
actuated by the engine through a chain sprocket, and shaft 
drive system. The skip clutch and brake levers control the 
raising and lowe^ring of the skip by means of cables (8, Fig. 1) 
and winding drums (9). Skip shaker rollers (10, Fig. 1) 
assures complete skip discharge; as the raised portions 
(wedges) of the revolving drip ring (II, Fig. 1) strike the skip 


rollers in their vertical position, the skip is shaken or agi- 
tated into depositing all of its contents into the drum. Water 
is supplied and metered into the revolving drum from the 
water tank (7, Fig. 1) and volume control (12, Fig. 1) 
through the water system freeway valve (13, Fig. 1). 

c. Engine. The power source for the concrete mixer is a 
Hcr’cules Mo7el .IXB3ER, four-cylinder, four-cylinder, four- 
cycle, L-head, liquid-cooled, electric-start, gasoline 
engine (Fig. 3). A magneto (69) driven by the gOVCl^or 
drive gear through an impulse coupling in the magneto and 
provides the spark for the ignition system. An updraft 
carbeuretor (/^, mixes fuel with air in the proper ratio for 
all engine speeds and load conditions. A govenor (41), of 
the centrifugal flyweight type controls the engine speed to 
suit the load imposed upon the engine. Power is transferred 
to the mixer drive assembly through a stub shaft attached to 
the engine output shaft. 


7778 79 
80 81 82 


6» 70 

i.71 72 73 
74 75 76 



61 60 


56 57 58 59 53 $4 55 


48 49 51 


EMC 3895-221-15/3 


Figure 3. ENGINE COMPONENTS, MANIFOLD SIDE 
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LEGEND FOR FIGURE 3 


1 Fuel tank 

2 Hold down strap 

3 Strap nut 

4 Strap washer 

5 Anti- squeak 

6 Tank support, R. H. 

7 Tank support, L. H. 

8 Tank bracket 

9 Screw 

10 Nut 

11 Lock washer 

12 Plain washer 

13 Drain cock 

14 Drain plug 

15 Fuel line assembly 

16 Fuel line 

17 Line fitting 

18 Line fitting 

19 Strainer elbow 

20 Fuel pump elbow 

21 t^iel level sending unit 

22 Fuel filler cap 

23 Fuel strainer assembly 

24 Fuel shut-off valve 

25 Fuel level gage 

26 Battery indicator gage 

27 Air cleaner assembly 

28 Oil filter assembly 

29 Exhaust muffler and pipe 

30 Panel light switch 

31 Tach-hourmeter 

32 Engine instruction plate 

33 Panel light 

34 Oil pressure gage 

35 Water temperature gage 

36 Radiator coolant fill cap 

37 Governor control rod 

38 Ball joint 

39 Ball joint nut 

40 Ball joint lock washer 

41 Governor assembly 

42 Control latch 

43 Latch link 

44 Plain washer 

45 Latch screw 

46 Latch nut 

47 Lock washer 

48 Clevis pin 

49 Washer 

50 Hold down spring 

51 Cotter pin 

52 Voltage regulator assembly 


53 Screw 

54 Lock washer 

55 Lock nut 

56 Mounting bracket 

57 Screw 

58 Nut 

59 Washer 

60 Oil filler tube 

61 Oil level dip- stick 

62 Battery receptacle 

63 Mounting bracket 

64 Lock washer 

65 Spacer 

66 Screw 

67 Nut 

68 Lock washer 

69 Magneto 

70 Gasket 

71 Stud 

72 Screw 

73 Lock washer 

74 Plain washer 

75 Stud nut 

76 Nut 

77 Carburetor assembly 

78 Gasket 

79 Stud 

80 Stud nut 

81 Lock washer 

82 Plain washer 

83 Fuel pump 

84 Gasket 

85 Screw 

86 Lock washer 

87 ’’S” hook 

88 Sash chain 

89 Coldshut 

90 Hex nut 

91 Lock washer 

92 Flat washer 

93 Speed adjusting screw 

94 Sending unit gasket 

95 Cable clamp 

96 Clamp screw 

97 Clamp nut 

98 Clamp lock washer 

99 Fuel line grommet 

100 Instrument panel 

101 Panel spacer 

102 Panel screw 

103 Lock washer 

104 Tachometer cable 
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1 Radiator 1 5 

2 Fan 16 

3 Generator 17 

4 Spark plug 18 

5 Water temperature sending unit 19 

6 Oil pressure sending unit 20 

7 C rankcase breathe r 21 

8 Inlet and outlet oil lines 22 

9 Starter motor 23 

10 Generator bracket, rear 24 

11 Water drain line 25 

12 Water circulating line 26 

13 Generator bracket, front 27 

14 Shielded cable 28 

29 


Cable terminal 

Mounting nuts 

Adjusting bracket 

Fan belts 

Pulley 

Cover band 

Cap screw 

Thersmostat housing 

Genei'ator mounting gasket 

Hinge bolt 

Lock washer 

Lock washer 

Hinge bolt 

Front bracket screw 
Lock washer 


30 Hinge bolt nut 

31 Hinge bolt 

32 Plain washer 

33 Screw 

34 Lock washer 

35 Cable bracket 

36 Spacer washer 

37 Cable bracket 

38 Cable clamp 

39 Cable clamp 

40 Screw 

41 Lock washer 

42 Clamp nut 

43 Spacer washer 


Figure 4. ENGINE COMPONENTS, MIXER DRU^ SIDE VIEW 
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U. identification 

The concrete mixer Is supplied with five Identlflcotion 


end -futo plotes, as si'iown In Figiire 5. ffiey ore all Icuoted 
on trie toi'void end of the countei;iiv-.it housIr»9 (7, Fig, 2), 
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Figure 5. IDENTIFICATION AND DATA PLATES 


5, TABULATED DATA 


a . End Item. 

Manufacturer Chain Belt Company 

Model HB-G 

Type Trailer Mounted 

b. Engine. 

Manufacturer Hercules Motor Corp. 

Model IXB3ER 

Type Gasoline, L head 

Number of cylinders 4 

RPM 900-1800 rpm 

Firing order 1-2-4-3 

Rated horsepower 32.5 @ 1800 rpm 

Bore 3-1/4 inches 

Stroke ■ 4 inches 

Compression ratio 16.9 

Piston displacement 133 cu. in. 

Cycles 4 

Cooling Liquid 

c. Accessory Items. 

ITEM MANUFACTURER MODEL OR TYPE 

Oil filter From 7407 

Air Cleaner Donaldson FGA05-2515 

Fuel Filter Tillotson OW-469 

Carburetor Marvel- Scheb I er TSX-455 

Magneto Fairbanks- Morse FMXE-4B14E-1 

Govenor Pierce GG-10004 


c. (Continued) 


Generator Electric Autolite GHS-6002DT 

Starter Electric Autolite MFD-6002T 

Regulator Electric Autolite VBU-4002UT 

Fuel Pump A. C. 1539879 

Spark Plugs Champion XEJ-88 

Batteries Willard Type 2HN, 1 2 volt 

d . Capacities . 

Engine 5-1/2 quarts 

Fuel tank 20 gallons 

Cooling system 12 quarts 

Air cleaner 1/4 quart 


e . Adjustment Data. 

Valve tappet clearance, 

intake, hot 0.006 inch 

Valve tappet clearance, 

exhaust, hot 0.008 inch 

Spark plug gap 0.018 to 0.020 inch 

f. Nut and Bolt Torque Data. 

Item foot ^ 

Main beorings - All 

Connecting rod ......... 

Cylinder Head screw . . . . . 

Flywheel bol| ..... ... . . 




g. Wiring Diggram. Figure 6 illustrotes a practical 


wiring diagram of the concrete mixer electrical system. 



1 Fuel gage sending unit 

2 Sending unit to fuel gage wire assembly 

3 Fuel gage 

4 Fuel gage to switch wire assembly 

5 Light switch 

6 Switch to battery indicator wire assembly 

7 Battery indicator 

8 Indicator ground .wire assembly 

9 Switch to panel light wire assembly 

10 Panel light 

11 Panel light to light wire assembly 

12 Panel light ground wire assembly 

13 Tachometer and hour meter 

14 Oil pressure gage 

15 Water temperature gage 

16 Switch to pressure and temperature gages 
wire assemblies," 

17 Pressure and temperature gage sending units 

18 Light switch to ignition switch wire assembly 

19 Ignition switch 


20 Ignition switch ground wire assembly 

21 Ignition switch to magneto wire assembly 

22 Wire loom 

23 Magneto 

24 Magneto cable assembly 

25 Magneto cable No. 1 

26 Magneto cable No. 2 

27 Magneto cable No. 3 

28 Magneto cable No. 4 

29 Ignition to starter switch wire assembly 

30 Starter switch 

31 Switch to starter solenoid wire assembly 

32 Switch to starter solenoid wire assembly 

33 Starter motor 

34 Battery receptacle 

35 Solenoid to regulator wire assembly 

36 Voltage regulator 

37 Regulator to generator wire assembly 

38 Generator 

39 Switch screw 


Figure 6 . CONCRETE MIXER WIRING DIAGRAM 


h. Shipping Dimensiom. 


Shipping weight- . . 6240 pounds 


Overa length . . , 8 feet, 9 Inches L Mointenqnpe and operating Supplies. Table I con- 

^era width.. ......... 7 W, 10 inch*. toiiw a listing of all greaie/ qnd anti-fraaza 

Overall height . ... ...... 10 feet, 8 inches requrred^fbr the initial operation of the equipment. 
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TABLE I. MAINTENANCE AND OPERATING SUPPLIES 
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DRUM DRIVE CHAIN OIL, LUBRICATING, 

AND CABLES CHAIN, WIRE ROPE, 

EXPOSED GEAR: 

35-fb pall as follows: 

10 9150-264-2918 CW-lIc os required 



TABLE I. AAAINTENANCE AND SUPPLIES-ConHnu^d 
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KIC 3895"22I-15/7 


Figure 7. Concrete Mixer Shipping Dimensions. 


Amount per batch . . . 
Time per batch . , . . . 


16 Cu. Ft. 
60 Seconds 


Towing speeds; 

Highway 40 Mph . 

Off-highway ........... 15 Mph. 


6. DIFFERENCES IN MODEtS 

This mcinual covers only the Chain Belt Compony Model 
HBG. No known unit differences exist for the model 
covered by this manual. 
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CHAPTER 2 


OPERATING INSTRUaiONS 


Section 1 . SERVICE UPON RECEIPT OF EQUIPMENT 

8. UNPACKING AND INSPECTION OF EQUIPMENT 


7. UNIOADING EQUIPMENT 

g* Gwieroi* Cwicrett mixers ore usually shipped 
completely ^ossen^led., except for the water tank level 
sl^t 90 ^ (9, Fig. 2). This is pocked separately and is 
to be imtalied before operation. Mixers are shipped on 
railroad ffotcoo fcNr domestic shipment, and are secured 
thereon with wheel bfocks ond iMtal banding nxiterial 
(stra.p$) . 

b. Reroovoi of cobles, and Blocking. 

Disconn«:t and remove oil tie-down straps from 
the front and reor tie-down eyes. . , ^ 

® Using o pinch bar, remove ojl blocks and bracing 
vAlch support mixer wheels. Be sure to puli out all 

rso.ils. 

(3) Remove the strops whi^ secure the firont ond 
recr axles, and also foe towing torque to foe flatcar. . 

CAUTION 

Upon removol of ol| blocking ond hold- 
<fown devices, but before moving foe 
mixer, be sure foot ol! notis or other " 
obrosive items which might puncture or 
cut foe tires ore removed from foe ftot- 
cor bed and ramp." 

c. Unlooding. ■ t,,,;. , 

(1) Wfiwvurinoolowino vehicle; book th. vehicle 
>jp the flotcor ramp until connection with the mixer towino 
tongue cmd jofety chains emi be accomplished. Upon 
»nn«ti«, slowly tow the mixer down the ramp and away 

the flotcor so that the process moy be Vepeated with 
Other mixers . 


g. Unpocking equipment. Prepare the mixer lor 
inspection and operation as outlined on DA Form 2258 
(Depreservation Guide of Engineer Equipment) secured on 
of the mixing drum. 

^ Inspection of equipment. 

Make a thorough inspection of fo® concrete mixer for 
possible damage incurred during shipment or handling. 
Inspect the engine fuel, oil, and coolant lines for cracks 
or loose connections. Tighten loose bolts and replace 
those foot are missing. Visually inspect instruments and 
controls for signs of damage or insecure mountings. Inspect 
all areas of foe mixer for dents, distortion, or bar® and 
exposed metol surfoces subject to rusting. Make certain 
foe skip cables are not frayed or damaged, and ore propejt- 
ly wound on foe spools and pulleys. Wipe or flush all 
dirt, foreign materials, 0 (r oil leakage deposits from foe 
mixer. Prepare a written record of oil damage incurred 
os a result of shipping or vandalism. Report any such 
conditions and damage immediately unrepolrable to foe 
proper authority. 

9. SERVICINQ EQUIPMENT 

0 . Perform before-operation services listed In para- 
graph 29. 

b. Instoll foe water tank I iquld, sight gage (9, Fig. 2) 
as outlined in steps (5) and (6) of paragraph 147 d. 

c. Completely lubricate foe concrete mixer in ac- 
cordance with foe Lubrication Order (Fig. 9), being sure 
to observe foe precoutionary measures outlined therein. 

^ sure that all, drain plugs are closed tight before oddlrto 
lubricants. 


WARNING 


Be mm titot foe romp itself is qdeouot elv 
supported to withstand foe 
Rights of both v ehicles. Ne’^^TSTlow 
Wto mixer to roll W|y down the rof^ 
or other inclined surfoce. 


(»• lifhng dwflrom on mixor.) Ch.efc the eran.'. 
■ftna capacity and th. mix«- weight («240 pounds) b«fbre 


(3) _^h WHno cabi* to lifting .y. lo«at«l on top i 
l^dirartly oboy. tho c«it.r of balonc at rfiown 
^ liftmg d„orom on th. mlx.r. Atfoch guW. Iin« 


d. Service the engine fuel tank with o good grade of 
gasoline which has been tested and is known to be free of 
im^ritiei. Wipe occumoloted dirt from the fuel tank cop 
and instoll it securely in place on the took, 


WARNING . 

1^ not ollow smokinn or use of on open 
flome in the vicinity of the'mixer b eii^ 
servlc^ with gorallne. Alwoys molntoln 
o metql-to- n^tol contact lietvraen the 
filling conto iner ond the engine KousTm 
to prevent sportting caused by st atic * 
®i®c»ricily. ^ 


rn» engine cooling systom wlfo wafer or 

^ sore ^t the dram plug (7, Fig. 8) I. closed. Inspect 
^ses oral connections for signs of coolant leakage. Wipe 
e radiator cop clean before installing It on the rodlolL. 
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TABLE II. FREEZING POINTS, COMPOSITION, AND SPECIFIC GRAVITIES OF MILITARY ANTI-FREEZE MATERIALS. 


Lowest 
expected 
ambient 
temp., F. 

Pints of inhibited 
glycol per mI . 
of coolant * 

Compqund, Ontl-freeze, 

Artic 2 

Ethylene glycol 
coolant Solution 
specific gravity at 

88®F. 

+20 

1-1/2 

Issued fuli-strer)gth oryd ready 

1.022 

+10 

2 

mixed for OP to -65® F. temper- 

1.036 

0 

2-3/4 

otures for both Initial Installation 

1.047 

-10 

3-1/4 

and replenishment of 

1.055 

-20 

3-1/2 

Oo not dilute with 

1.062 

-30 

4 

water or any other substance. 

1.067 

-40 

4-1/4 


K073 

-50 

Artie ontl-freeze 



preferred. 




for protaetlon ogalnit fraasInB primarily In Arctic rogloni 

' Maximum prOfactlon U obtalnad at 60 parcant by volum#/ whara ombUnt t^parotura ramalm for axHind^f P®rW* of 

that li 4.8 glycol por gallon of lolutlon. time tloM to -40® F. or drbpi below, to oi low oi -90® F. 


^ Military Specifications MIL-C-11755 Artic type, non- 
volatile antl-freeze compound Is Intended for use In the 
cooling system of liquid-cooled Internal combuslon engines 


^ Use an accurate hydrometer. To test hydrometer, use 1 
part ethylene glycol type ontl-free*e to 2 parts water. 
This should produce a hydrometer reoding of 0^ F. 


10. INSTALUTION OR SEHINC-UP INSTRUCTIONS 

o. Plate the concrete mixer as near as possible to the 
location where the mixed concrete will be needed. 

b. Select an area large enough for the persortnel to 
operate the mixer properly. 

c. Provide a Rat and level surface for supporting the mixer. 

d. Block the wheels and adjust the stabilizing legs to 
reduce vibrations. 

e. Provide an ample supply of water to mix the concrete 
required and to clean and flush the concrete mixer after 
operation has ceased. 


11. MOVEMENT TO A NEW SITE 

o. Raise and secure the front and rear stoblllzer legs 
(6^nd 4, Figs. 1 and 2) In their up position. 

^ Remove all concrete deposits from the Interior surfaces 
of the mixing drum. 

c. Securely attoch end lock the towing tongue (5) ond 
sofsty chains (16, |l|g» 1) to the prime ihover. Test 
attachment by towing a short distance. 

d. Be sure that the skip Is secured In Its vertical position 
with hook (17, Fig. 1). 

Oi Accomplish ony procedures or precautionary measures as 
ne^ssary for the safety of the equipment by reviewing 
the Instructions outlined In Section II of CHAHTER 5. 
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Section II. CONTROLS AND INSTRUMENTS 


12. GENERAL 

This section locates, illustrates, and furnishes the 
operator sufficient Information about the controls and 
instruments for the proper operation of the concrete mixer. 

13. ENGINE CONTROLS 

0. Magneto Switch (Fig. 8). The engine ignition 
sv/itch is located approximately in the center of the 
engine front control panel (9). It is a toggle type switch 
enclosed In a radio suppressed metal case. The purpose of 
the switch is to open or close the Ignition circuit, which 
allows starting and stopping of the engine. 

y* Choice Control (Fig. 8) . The engine carburetor 
choke contr^ (6) is located at the bottom of front control 
panel (9). It is a manually operated rod connected by cabL 
to the engine carburetor. In operation, movement of the 
control restricts flow of air entering the carburetor and 
enriching the fuel mixture. 


desired throttle setting by meons of its notchcjd rod. The 
purpose of the governor control is to regulote and maintain 
engine speeds as desired. Figure 8 Illustrotes its acc,ossi“ 
bility from the front control panel (9). 

Qil Pressure Goge (Fig. 3). The oil pressure gage 

(34) is located on the right side of the engine hood. This 
gage is a needle type instrument calibrated in ^»unds f)er 
square inch of pressure, from zero to sixty pounds. The 
purpose of this gage is to determine the engirw oil pressure . 
The normal oil pressure reading ot operating speed is 10-15 
psi (pounds per square inch). 

e. Fuel Strainer Shutoff CockfFig. 3) . The engine fuei 
shutoff Valvo (24) is located beii^rtFre fuel tank (1) and is 
part of the fuel strainer assembly (23). It h q manutilTy op- 
erated, needle valve type cock, and its purpose is to stop or 
^ shut off the fuel flow from the fuel tank to the fuel pump (83) 

I* Engine Electric Storter. The fjngine is electricoify 
started by depressing the starter buttorv (2, Fig. 8) on the. 
front control panel, after the ignition switch (3) ii ON. 


Control (F ig. 3). The engine governor 
control latch is located at the lower right-hond 
side ot the engine and below the governor (41). It is 
a pull-type hand control which may be locked at any 


g. Engine Auxiliory starting hand cronk openir^g is lye- 
ated below the rodiotor ot the front end of the engint .5 (Fig. 8) . 
With the ignition switch (3, Fig. 8) In its ON position, the 
engine Is manually storted by the operotor whenever the 
crank is rotated in a clockwise monner. The hand crar^k is 
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Figure 8* Engine Front Control Panel . 


1 Governor control 

2 Starter switch (button) 

3 Ignition switch 

4 Switch plate 

5 Switch lock 

6 Choke control assembly 

7 Coolant drain plug 

8 Choke nameplate 

9 Front control panel 

10 Mounting screws 

11 Mounting nuts 

12 Mounting lock washers 

13 Street elbow 

14 Mounting nut 

15 Terminal screw 

16 Screw clamp 

17 Screw 

18 Nut 

19 Lock washer 

20 Gasket 

21 Screw 

22 Liock washer 


stored in the tool box and is only used when the electric 
starter is inoperative. 

14. MIXER CONTROLS 

a . Water level Sight Gage and Valves (Plfl* 

Mounted at the top ana bottom of the liquid level gage (9) 
are two angle valves (10 and 11). These manually-operated 
valves control the flow of water into the gage glass, and may 
be shut off in the event of glass breakage. Guardrodi (12) 
are mounted on either side of the gage glass to protect It 
against breakage. The purpose of the gage is to allow 
immediate visual indication of the water level or supply 
within the woter tank (7, Fig. 1). 

b. Wafer Volume Control (Fig. 1) . The water volume 
control (liy consists of on integral handle and Indicator, 
locking thumb-screw, and a dial plate calibrated In both 
pounds and gallons. In operation, the thumbscrew is 
loosened, the handle is moved so that the desired amount of 
water in either gallons or pounds, is underlined by the 
indicator, and then secured in place by tightening the 
thumbscrew. Movement of the handle actuates a bellows 
within the water tank, which in turn limits or regulates 

the amount of water to be siphoned into the mixing drum 
whenever the freeway valve (13) is opened to discharge 
position. 

c. Skip Clutch lever (Fig. 1). The skip clutch control 
lever (15) is located on the forward, right side of the mixer 
and is distinguished os the longer of the two levers located 


at this position. The purpose of this manually operated 
lever is to engage and disengage the skip clutch, which 
allows raising of the skip. 

d. Skip Brake lever (Fig. 1). The skip brake control 
lever (14) Is the shorter of tne^t^ levers located at the 
forward, right side of the conefete mixer. The purpose of 
this manually operated lever is to control the lowering of 
the skip. Upon raising the skip, the skip brake Is automatic- 
ally engaged when the skip clutch is disengaged. 

a. Masttr Clutch Control (Fig. 1). The master clutch 
con*trol ()8) is located on the lert side, front end of the 
mixer and next to the clutch housing. Actuation of this 
hand control engages and disengages the engine driven 
shaft and sprocket with the drum drive chain, resulting in 
rotation of the drum. 

f, Dlschorge Chute Hondwheel (Fig. 2). The discharge 
chule handwheel (6) Is located at the rear, ' right side of the 
concrete mixer. Manual rotation of the handwheel in a 
counter-clockwise direction lowers the discharge chute (1), 
and rotation in the opposite direction will raise the chute. 

Freewoy Votve lever (Fig. 1) . The freeway valve 
lever (19) allows water to flow from the pump into the 
water tank (7) when in its up position (shown). Moving 
the lever forward and down ISOf^, allows the metered 
amount of water to flow from the tank and into the re- 
volving drum. When flow ceases, lever is raised for- 
ward and up to its original position, refilling tank (7). 
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Section III. OPERATION UNDER USUAL CONDITIONS 


15. GENERAL 

a. The instructions irithls section ore published 
for use by the personnel responsible tor the operation 
of the concrete mixer. 

It is essential that the operator read and understand 
the instructions contained herein. Only by being com- 
pletely familiar with the Instructions will the operotor be 
capable of performing every operation required of the 
concrete mixer. 


16. STARTING 

a. Preparation for Starting. 

(1) Perform the before-operation services outlined 
in paragraph 29. 

(2) Be sure that the mixer is In a level position; 
and lower the front and rear stabilizer legs (6 and 4, 

Figs. 1 and 2) . 

(3) Position the freeway valve lever (19, Fig.- 1) 
to tank fill (UP) position the water volume control 

(12, Fig. 1) to the amount desired to be discharged into 
the drum, and raise the discharge chute (1, Fig. 2) to 
its closed position (UP). 

b. Starting the Engine. 

(1) Open the engine fuel strainer shutoff V-^IVO 
(24, Fig. 3). 

(2) Lift up and pull out the governor control latch 
(42, Fig, 3) so that the fourth notch of the notched portion 
of the rod is engaged in its keeper. 

(3) Raise the ignition switch (3, Fig. 8) toggle to 

ON . 

(4) Pull the choke control (6, Fig. 8) out, depress 
the engine starter button (2, Fig. 8), and repeat process 
until engine fires. 

(5) When the engine starts and warms up to oper- 
ating temperature, gradually push the choke control in. 

(6) Allow the engine to run at this speed with the 
choke in at operating position for at least three minutes. 
Then lift the governor control latch (42, Fig. 3), move 
it in, and run the engine at full throttle for two minutes 
more to bring it up to operating temperature. 

£. Starting the Mixer. 

_ -(1) Disengage hook (17, fig. 1) unlocking the 

skip (1) horn its vertical position . Move the skip brake 
control lever (14, Fig. 1) forward (away from drum), 
lower skip, but bring it to o complete stop about a foot 
above the ground and then slowly lower it completely. 

This keeps the cable taut and prevents cable fouling on 
the drums. Rotate the discharge chute handwheel so that 

the chute outer end is pointing upward. 


(2) Start the engine as outlined in paragraph 16b. 

(3) Engage the engine by moving the master clutch 
control lever (18, Fig. 1) in toward the engine. Move 
clutch control lever (15, Fig. 1) forward, and raise skip. 

NOTE 

Always engage skip clutch slowly. Skip clutch 
Automatically disengages when skip strikes knock- 
out lever (20, Fig. 1). This also engages the 
skip brake, making it unnecessary to brake the 
skip manually when raised. 

WARNING 

While the drum is rotating, never allow objects 
oTany parts of the body in or near the drum . I? 
adjustments are necessary, always stop the engine . 

(Ij.) Before operation, test the skip clutch and broke, 
and take slack out of the cables by slowly lowering and 
raising the skip . 

WARNING 

Prior to operating the skip, be sure that the area 
above, below, ond around the skip is cle or of 
obstructions and personnel . 

17. STOPPING 

a. Stopping the Mixer. 

(1) Raise or lower the skip. For short shutdown 
periods, the skip may be in either the up or down position 
for extended periods, the skip must be raised to its vertical 
position. 

(2) Disengage the engine drive by pulling the master 
clutch control lever (18, Fig. 1) away from the engine. 

(3) Stop the engine as outlined In paragraph 17b. 

(4) Raise the discharge chufe (1, Fig, 2) to the up 
or mixing position. Lock the skip In up position with hook 
(IT”, Fig. 1) provided, 

(5) Perform the after-operation or at-halt services 
listed in paragraph 29. 

b. Stopping the Engine, 

(1) Run the engine with no load at idle speed for 
five minutes to allow for even cooling. 

(2) Stop the engine by moving the ignition switch 
(3, Fig. 8) toggle down to OFF, 

(3) Close the fuel strainer shutoff valve (24, Pig* 3J^ 
Id. OPERATING DETAILS 

2’ addition to the basic startir>g and 

stopping instructions outlined in paragraphs 16 and 17, the 
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following detailed instructions will apply for complete 
engine and mixer operation, and are listed in the sequence 
or order in which they are normally performed. 

b. Setting Water Volume G>ntrol (Fig. 1). Upon 
knowing the ^ter to dry rnoterial tatio tar the concrete 
consistency desired, loosen the thumbscrew, move the 
quadrant handle so that amount required etched on the 
measuring plate is underlined by the crosspiece of the 
quadrant, and then tighten the thumbscrew. This exact 
amount of water will repeatedly be siphoned and discharged 
into the mixing drum for each batch until the quadrant 
handle is relocated to a now position over the measuring 
plate. 

c. Filling the Water Tank (Fig. 1). In order to fill 
the"water tanlc M, the suction er^cl of the pump (13, Fig. 2) 
must be connected to an external supply source, the engine 
must be running to drive the pump, the angle valves 

(10 and 11, Fig. 2) of the sight gage (9, Fig. 2) must be 
open, and the freeway valve lever (19) most be in the up 
position. Prime pumo. If necessary, by filling with water 

at priming cap (13, Fig. 30). 

d. Loading the Skip. G)ver the bottom of the skip 
evenly with stone or gravel, add the required amount of 
cement, and then add the sand. This arrangement prevents 
loss of cement through winds or coreless handling, keeps 
the drum interior clean and scoured upon contact with the 
gravel, prevents packing or sticking of materials, and 
insures complete intermixing of oil components as the 
water is added . 

e. Discharging Water into Mixing Drum. It is 
im^rtant that some water reaches the mixing drum a few 
seconds before the dry materials. The purpose of this is 
to wash off wet concrete from within the drum, prevent 
buildup, and provide a more thorough distribution of 
water to the dry materials as they are added . Water is 
released from the water tank (7, Fig. 1) and into the drum 
by moving the freeway valve lever (19, Fig. 1) down 

and toward the drum. Only the amount of water indicated 
on the volume control (12, Fig, 1) will be discharged into 
the drum. 

f. Hoisting Skip . Immediately after starting the water 
into* the drum, pusn the skip clutch control lever (15, 

Fig. 1) in toward the drum. This action v/ill raise the 
loaded skip to Its vertical position, bring the skip shaker 
rollers (10, Fig. 1) Into contact with the lugs of the re- 
volving drum opening drip ring (1 1, Fig. 1) causing the 
entire contents of the skip to be emptied into the drum. 

The skip clutch kixsckout lever (20, Fig. 1) will auto- 
matically disengage the skip clutch and engage the skip 
brake* as the skip reaches its vertical position. 

fi' h^ixing Batch. For most effective mixing action, 
the drum rpm sbould be in accordance with the manufac- 
turer’s information plate (Fig. 5) under maximum load 
conditions. An empty drum will rotate approximately 
two revolutions faster than the recommended speed. 

Correct any differences between actual 
and specified drum speeds vdth governor 
control latch (42, Fig. 3)* 

ll* Rglogsinfl Skip . As one batch begins to mix, 
return the skip to the ground for reloading. To release the 
skip, slowly. move the skip brake control lever (14, Fig . 1) 


forward and away from the drum. Bring the skip to a com- 
plete stop (move lever towards drum) before it reaches the 
ground, and then slowly let it continue down until it 
can go no further. This action will keep the cable taut and 
prevent fouling on the winding drums. 

i . Refilling Water Tank and Skip. When more than 
one botch is to be mixed consecutively, the water tank 
and skip are to be re-loaded as outlined in paragraphs c 
and d above, for each of the succeeding identical batches. 
When it is necessary to alter the water to dry material 
ratio for varying degrees of concrete consistency, change 
the water volume control setting per paragraph b above, 
and then continue with steps c and d. 

-L* Concrete from Mixer. When it has 

been determined that concrete is uniformi y and thoroughly 
mixed, lower the discharge chute (1, Fig. 2) by rotating 
the handwheel (6, Fig. 2) in o counterclockwise 
direction. The amount discharged may be regulated by 
raising and, lowering the discharge chute as needed. 

k. Mixing Additlonol Batches. Immediately upon 
disgorging the entire contents of one batch (par. j[ above), 
and having completed instructions of par. L above, re- 
peat the procedures outlined In paragraphs^, f, and g. 
Employing this system of loading and discharging, will 
utilize the maximum operating efficiency of the concrete 
mixer. 

^ • Intermittent Mixing. Whenever there are long 
intervals between mixirig of batches, the drum interior 
must be flushed down with water. This is especially 
important during hot weather operation or when using 
heated materials in extreme cold weather. As a general 
rule, any time exceeding 45 minutes under normal condi- 
tions will require flushing of the drum. 

19. MOVEMENT TO A NEW LOCATION 

0* Prepqrotion for Movement. 

(1) Flush the drum interior, clean all exterior surfaces 
of the mixer, raise the discharge chute, and secure the 

skip in its vertical position with the hook (17, Fig, 1) 
provided. 

(2) Remove the water pump suction hose from the ex- 
ternal source of water, drain the engine fuel tank at drain 
cock (13, Fig. 3) close the fuel strainer shutoff vaj-VC 
(24, Fig. 3) and install the engine side panel in place if it 
had been removed. 

(3) Loosen, raise, and secure the stabilizer legs 
(6 and 4, Fig. 1 and 2) in their uppermost position. 

(4) Inspect the towing tongue and chains (5 and 16, 
Fig. 1) and be sure that they are in a clean and usable 
condition. 

(5) Close the sight gage angle valves (10 and 11 , 

Fig. 2). 

b. Towing. 

(1) Secure the towing tongue (5, Fig. 1) to the towing 
vehicle connection. Whenever the mixer is to be moved. 
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take the precaution of connecting safety chains (16, Fig. 1) 
from the mixer to the towing vehicle. 

(2) Do not tow the mixer at speeds which exceed the 
MPH indicated on the data plote (Fig, 5), prevailing traffic 
weather or road conditions. The operator of the towing 
vehicle must be made aware of the fact that the mixer does 


nof have wheel brakes, and must regulate his driving ac- 
cordingly. 

c. Setting up ot New Location . Disconnect the safety 
chains and the towing tongue frofTT he-towing vehicle 
after locating the mixer near a source of water and c level 
terrain. Accomplish the equipment servicing piocedures of 
paragraph 9 ® 


Section IV. OPERATION UNDER UNUSUAL CONDITIONS 


20. OPERATION IN EXTREME COLD 
a. Engine. 

(1) Fill the fuel tank frequently and be sure that the 
tank is full at the end of the day's operation. Keeping the 
tank full will prevent moisture condensation from forming 
within the fuel tank. Use a winter grade gasoline, or one 
that has an anti-freeze additive. 

(2) Service the fuel strainer (23, Fig. 3) daily 
(par. 57b) and remove any water which may have accumu- 
lated. 

(3) Inspect the spark plugs (4, Fig, 4) frequently and 
wipe away moisture or foreign matter found on them, 

(4) Be sure that the engine is lubricated for winter 
operation In accordance with the Lubrication Order (Fig. 9). 

(5) When storting the engine in extreme cold, be sure 
to allow it to reach normal operating temperature before 
applying any load. 

(6) Be sure that the cooling system has been serviced 
with the specified anti-freeze mixture (Table II) for the 
lowest expected operational temperature range. If anti- 
freeze protection solution is not available, be sure to drain 
the radiator after each day's operation by removing plug 
(7, Fig, 8). Before adding the initial anti-freeze mixturer 
drain, clean and flush the entire cooling system; inspect 
condition of hoses and secureness of hose clamps. Never 
flush a cold system in freezing weather. If the mixer can- 
not be serviced indoors, be sure that the engine has 
reached operating temperature so that the flushing agent 
does not freeze upon contact with the cold metal , 


b. Mixer. 

(1) When operating the mixer at intermittont in- 
tervals in extreme cold temperatures, be sure to drain all 
water from the water tank, tank gage, water valve, and 
auxiliary water pump. 

(2) Remove drain plugs from the above components, 
drain off water, and re-install plugs tightly. 

(3) Clean and flush out the mixer drum frequently, 
especially when using heated materials. Be sure to drain 
all water from the drum after flushout is complete. 

(4) Lubricate the mixer in accordance with Lubri- 
cation Order (Fig. 9) as specified for the prevailing 
temperatures. Keep lubrication points clean of dirt; 


prevent lubricants from contacting water or excessive 
moisture . 

21 . OPERATION IN EXTREME HEAT 

a. Engine. 

(1) Keep all areas of the engine clean of oil 
deposits and dust. Frequently check the coolant level and 
add water as necessary; when water becomes discolored, 
drain, flush, and refill using a rust inhibitive if available. , 
Use only clean soft water and a clean container to pour 

it from. Hard water will create lime scale, and rust 
deposits in the radiator, which would reduce the efficiency 
of the entire system. Check engine fan V-belt for proper 
tension (par. 6^). 

(2) Lubricate the engine in accordance with the 
Lubrication Order (Fig. 9) and prevailing temperatures. 

b. Mixer. 

(1) Always maintain the exterior surfaces of the 
mixer n a clean, dust free condition; use a stiff brush and 
flush with water. Whenever the interval between batches 
is to exceed 30 minutes, flush out the mixing drum im- 
mediately. 

(2) Lubricate the mixer in accordance with the 
Lubrication Order (Fig. 9) and prevailing temperatures. 


22. OPERATION IN DUSTY OR SANDY AREAS 

a. Engine. 

(1) Service the cooling system as outlined in para- 
graph 21a (1) . 

(2) Increase the frequency of lubrication service as 
conditions demand. Service and clean the air cleaner 

(par. 56y and the engine crankcase filler cap (22, Fig. ^4) 
daily. Store all lubricants as instructed. 

(3) Clean the fuel sediment bowl and strainer screen 
daily as outlined in paragraph 57b, 

b. Mixer. 

(1) Maintain a clean mixer exterior (par. 21b (1) , 

(2) Increase the frequency of lubrication services to 
the concrete mixer os outlined in the Lubrication Order 

(Fig. 9). 


22 



23. OPERATION IN SALT WATER OR HIGH HUMIDITY 
AREAS 

a. Saif Wafer Areas. When possible, locate the mixer 
so Sat it is protected from salt water by natural barriers, 
otherwise, erect a barrier from available materials for salt 
water spray protection. Flush the entire mixer down with 
fresh water frequently and wipe dry. 

b. High Humidity Areas. During extended shutdown 
periods, completely cover the mixer with a canvas or water- 
proof material . Protect exposed and unpainted areas from 
rusting by applying paint as soon as practicable# During 
sunny or drier periods, remove the engine side panels and 
allow the engine to dry out. Wipe the engine and skip 


loader clutch controls dry before operating. Fill the fuel 
tank frequently, and be sure that it is full at the end of 
day's operation to prevent condensation. Service the fuel 
strainer daily (par. 57b) and increase the frequency of 
lubricating services required in the Lubrication Order 
(Fig. 9). 

24. OPERATION AT HIGH ALTITUDES. 

If the engine operates sluggishly or shows signs of reduced 
power for no mechanical reason, reduce the amount of each 
batch to be mixed in the drum. Make certain that the engine 
choke control (6, Fig. 8) is in operating position and is not 
closed when the engine is running. 


Section V. OPERATION OF AUXILIARY MATERIAL USED IN CONJUNCTION WITH THE END ITEM 


25. FIRE EXTINGUISHER 

(Monobromotrifluromethane Type) 

a* Description . The monobromotrifluromethane type fire 
extinguisher repiaces the carbon dioxide and carbon 
tetrachloride typo fir® extinguishers used in the past. It is 
generally suitable for use on all types of fires, with the ex- 
ception of fires involved with LOX (liquid oxygen generating) 
equipmert , The fire extinguisher is furnished wi th a dispos- 
able type cylinder. 

b. Operation. To operate the fire extinguisher, perform 
the following operations: 

(1) Unfasten the snap clamp and remove fire ex- 
tinguisher from Its location. 

(2) Break the seal by pulling the safety pin from the 
handle. 

(3) Point the horn at the base of the flame. 

(4) Depress trigger for discharge and direct the stream 
of contents at the base of the fire. 

WARNING: A void breathing of 
Smoke . 


(5) Replace with new cylinder immediately after using. 

c. Replacement of Cylinder. To replace with new 
cylinder, perform the following operations: 

(1) Press lever to release pressure frdm old cylinder. 

(2) Loosen swivel valve coupling nut and remove the 
valve assembly from used cylinder. 

(3) Remove instruction band from used cylinder. 

(4) Place new cylinder through the instruction band. 

(5) Replace safety pin in valve and seal pin with 
sealing wire. 

(6) Attach valve assembly and tighten swivel coupling 
nut on the new cylinder and replace fire extinguisher in 
mounting bracket. 

(7) Adjust Instruction band on cylinder to show main- 
terKince and operation instructions. 

Maintenance . Weigh fire extinguisher every "three 
months and replace cylinder If gross weight has decreased 
4 ounces or more'. Lubricate cylinder neck threqds with 
one drop of OE 30 oil before reassembly. 
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CHAPTER 3 


OPERATOR, CREW AND ORGANIZATIONAL MAINTENANCE INSTRUCTIONS 
Section 1 . SPECIAL TOOLS AND LUBRICATION 


26. TOOLS AND EQUIPMENT 

No special tools or equipment is required for maint- 
enance of the concrete mixer by personnel of the organ- 
izational level for whom the instructions of this chapter 
is intended. 

27. LUBRICATION INFORAAATION 

a. General . The Lubrication Order (Fig. 9) illustrates 
thelocation of points which require lubrication, and lists 
the lubrication service and interval which are the responsi- 
bility of the operating and organizational maintenance 
personnel . Intervals specified ore for normal operating 
conditions. Increase or decrease these time intervals as 
weather and operating conditions require. Change 
lubricant grade only when temperature is in a consistently 
higher or lower range than that which the equipment is 
serviced for at the time, 

b. Detailed Instructions. 

(1) Care of Lubricants. Keep all lubricants (grease 
and oil) in closed containen arKi stored in a clean, dry 


place away from any external heat. Do not allow dirt, 
dust, water, or foreign materials to contact the lubricants. 
Maintain lubricating equipment In a clepn, ready to use 
condition. 


(2) Points of Application. Figure 9 indicates the 
points wh i c h requ Ire I ubr i ca ti on . Service these points 
in accordance with the Lubrication Order and using only 
the lubricants specified therein. 

® Cl^QT>lng. Wipe all lubrication points clean 
before lubricating; remove excess lubricant from the 
points and wipe clean any oil drippage upon completing 
service. Accumulations of old, heavy grease may be re- 
moved by scraping or by using an approved cleaning 
solvent. 

Qp<&rotion After Lubrication. Immediately after 
completing lubrication services, operate the engine, mixer, 
and the skip. Observe the oil filter, lines, and connections 
for signs of leakage. If the engine crankcase oil was 
changed, allow the engine to run for at least five minutes 
and then recheck the oil level; add as required. 
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Figure 9©. LUBRICATION ORDER. 
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LUBRICANT • INTERVAL 


CONTINUED FROM 
PRECEDING PAGE 


INTERVAL • LUBRICANT 


— Mixing Drum Drive Chain CW 1 1 
{Clean and coat.) 

——————Master Clutch OAA 

Throwout Collar 
(Sparingly.) 

———Master Clutch Shoft GAA 
Sprocket Bushings ' 

-Countershaft Chain Oil Cup OE 
(Keep oil cup filled.) 


-Skip Clutch Yoke OAA 10' 


Skip Clutch Release GAA 
Bearing 
(Sporingly.) 

-Skip Control Brake OAA 
Shaft 
(2 fittings.) 



>10 OE Power Takeoff Chain* 

case Fill and Level | 


(See key.) 

(Check level.) 

Power Takeoff Chain*-— 
case Drain Plug 
(Drain and refill.) 

Discharge Chute — 

Cross-shaft 

Woter Pump Bearings 
(Sealed bearings, 
no lubrication 
required.) 

OAA Roar Wheel Bearings — — 
(Remove wheels, 
clean, inspect bearings, 
lubricate, and reassemble.) 

» 

OAA Countershaft Bearing — 
OAA Drum Roller Bearings — 


LEFT SIDE VIEW 


iring 

rinj. ^ 

l» 0>.0 



EXPECTED TEMPERATURES 


OE-OIL, Engine, Heavy Duty 


Power Takeoff Choincose 


Oil Can Points 


OES-OIL, Engine, Sub-zero 


OAA-GREASE, Automotive and Artillery 


CWin C-LUBRiCATING OIL, Exposed Gear 


NOTES; 

LFOR OPERATION OF EQUIPMENT IN PROTRAaED COLD 
TEMPERATURES BELOW -10°F. Remove lubricants prescribed 
in the key for temperatures above -10®F. Cleon ports with SOL- 
VENT, dry-cleoning. Relubricote with lubricants specified in 
the key for temperatures below -lO^F. 


2, OIL CAN POINTS. Every 50 hours lubricate oil hinges, link- 
age, and oil exposed adjusting threads with OE. 


+40«F to .10®F 

0«F to -65‘‘F 

OE 10 
or 

9110 

OES 


All Temperotures 


Intervols given 
Ore in hours of 
normol operation. 


Copy of this Lubrication Order will remain with the equipment 
at all times; instructions contained herein ore mandatory. 

BY ORDER OF THE SECRETARY OF THE ARMY; 

G. H. DECKER, 
General, United States Army, 
OFFICIAL; Chief of Staff. 

J. C. LAMBERT, 

Major General, United States Army, 

The Adjutant General, 


EMC 3895-221-15/9 @ 


Figure 9®. LUBRICATION ORDER-Contlnued. 
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LUBRICATION 

ORDER 



(Supersedes LO 5-3895-221-20 doted 18 October 1961) 


MIX^R, CONCRETE, TRAILER MOUNTED: GASOLINE 
DRIVEN: 16 CU FT (CHAIN BELT MODEL HBG) 
W/ENGINE HERCULES MODEL IXB-3ER 

Reference; LO 5-3895-221-15-1, SM 1C-1-C4-1 — 


Intervals are bosed on normal hours of operations. Reduce to 
compensate for abnormal operations and severe conditions. Dur- 
ing inactive periods, sufficient lubrication must be performed 
for adequate preservation. 

Cleon fittings before lubricating. 

Relubricate after washing or fording. 


Clean parts with SOLVENT, dry-cleaning, or with OIL, fuel, 
Diesel. Dry before lubricating. 

A dotted circle indicates a drain below. 


Drain crankcase when hot. Fill and check level. 


LUftRtCANT « INTERVAL 


INTERVAL e LUBRICANT 


Water Pump Bearings 
(Sealed beorings, no 
lubricotion 
required.) 


Generator 
(Sealed bearings, no 
lubricotion 
required.) 


" Tachometer Drive 
Cable 

(Cleon and coat.) 


Starting Motor 
(Sealed bearings, no 
lubrication 
required.) 


OE 



Cronkcose Drain Plug- 
(Dratn and refill.) 


OE 


Oil Filter 
(Disassemble, clean 
housing, renew ele- 
ment, and re- 
ossemble.) 

(See note 2.) 


OE 


ENGINE, HERCULES 
MODEL IXB.3ER 


CONTINUED ON 
FOLLOWING PAGE 



Air Cleaner 

(Refill oil reservoir 
to level mark; every 
50 hours disossemble 
entire unit, clean, 
re-oil, and re- 
assemble.) 

(See key.) 


EMC 3895-221-15/9(1) 




Figure 9®. LUBRICATION ORDER-Continued. 







Figure 9®. LUBRICATION ORDER— Continued 
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Figure 9® LUBRICATION ORDER-Continued 







Section il. OPERATOR, CREW AND ORGANIZATIONAL PREVENTIVE MAINTENANCE 


28, GENERAL 

To insure that the equipment is ready for operation at 
oil times, it must be inspected systematically before op- 
eration, during operation, at holt, and after operation, so 
that defects may be discovered and corrected before they 
result in serious damage or failure. The necessary 
preventive maintenance services will be performed before^ 
operation. Defects discovered during operation of the unit 
will be noted for future correction, to be made as s^n as 
operation has ceased. Stop operation immediately if a 
ieficiency is noticed during operation which could damage 
the equipment if operation were continued. After operation 


services will be performed by the operator after every op- 
erating period . After-operation services will be performed 
at intervals based on the normal daily operation cycle of the 
equipment. Reduce interval to compensate for abnormal 
conditions. Defects or unsatisfactory operating character- 
istics beyond the scope of the operator to correct must be 
reported at the earliest opportunity to Organizational 
Maintenance. Responsibility for performance of preventive 
maintenance services rests not only with the operator, but 
with the entire chain of command from section chief to 
commanding officer (AR 750-5) . 

29. OPERATOR’S DAILY SERVICES 


Interval 

^fore ll>uring A^ter 

Operation Operation Operation 

X X 

X ...... X 

X X 

X X 

XXX 

..... X 

XXX 

..... X 

XXX 

X 

XXX 

X X 

X 

X 



Fuel . Inspect the fuel supply. See that the gasoline tank is full . 

OiL Inspect the oil level in the crankcase. Add oil if necessary. 
1 [lS“5-3895-221-15), 

Lubrication. Inspect ^the moving parts of the mixer. Lubricate as necessary 

(10 5-3895-221-15). 

Coolant. Inspect coolant level in the radiator. Add coolant if necessary. When 
filling a cooling system containing anti-freeze, allow room for expansion. 
Instruments. Inspect all instruments and gages for broken glass and Insecure 
mountings. 

Gage readings. Inspect all instruments and gages for proper function when operating 
mixer. 

Visual inspection. Make a genera! inspection of the entire mixer for any obvious 
deficiencies such os oil or water leaks, and loose and missing bolts and nuts. 

Correct or report deficiency to organizational maintenance. 

Unusual noises or operation. Inspect for unusual noises or operation, overheating, 
breakage, and worn parts. Inspect for overheated bearings, clutches, and brake 
bands. Report deficiencies or irregularities to organizational maintenance. 

Wire rope. Inspect the wire rope (skip cables) for signs of dannage and wear. Be 
sure wire ropes are coiling evenly when drums are rotated. 

Drum. Inspect interior of drum after aggregate discharge. Contents should be 
completely removed. Flush with water when operation is complete. 

Skip. Inspect skip for materials remaining after being raised to its discharge 
(vertical) position. Scrape and wash with jets of water. 

Wo ter tank . Inspect for proper filling and discharge of water. Maintain required 
supply in tank. 

Fire extinguisher, inspect (weigh) fire extinguisher for full charge. Report any 
deficiencies to organizational maintenance. 

Starting precautions. See that all moving parts of the mixer are clear of tools 
ohstrucHons, and personnel. Disengage the engine clutch, start the engine, allow 
it to warm up, and then engage the engine clutch . Be sure that mixer Is located on 
firm, level terrain, and that stabilizer legs have been lowered and secured. 

Protection . Install and secure all doors and covers in place. If mixer must be ex- 
posed to the' weather, the engine, engine clutch, and drive shaft housing must be 
protected with a canvas or suitable moteriol • If there is danger of freezing weather, 
drain water from the water tank, water sight gage, and the water pump. If anti- 
freeze is not available, drain coolant from the engine radiator. Run the engine at 
idle approximately 30 seconds to make sure all water is completely drained. Tag 
the ignition switch with a statement that the coolintg system has been drained. 
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30. QUARTERLY PREVENTIVE MAINTENANCE SERVICES 

31 . ORGANIZATIONAL AAAINTENANCE 

a. Preventive maintenance is performed by organ- 
izational personnel at quarterly intervals 

or a maximum of 250 hours of use, whichever occurs first. 

b. The preventive maintenance services to be per- 
formed at these regular intervals are listed and described 
in paragraph 32. The numbers appearing at the columns 
opposite each service refer to a corresponding number 
appearing on the DA Form 464, and indicate that a report 


of the services should be mad® at that particular number 
of the form. This number appears in th® second column as 
an indication of the Interval at which the service is to be 
performed. The first column headed "Inspection , Is 
provided for the information of the person performing the 
inspection. A number In this column indicates that an 
inspection should be made of the listed items in accordance 
with the instructions given in the text opposite. The 
indicated items and instructions constitute the minimum 
inspection requirements for the equipment. 


32. QUARTERLY SERVICE 


Inspection 


1 

2 


3 


5 

6 


n 


12 


U 


Service 

Quarterly 


3 

3 

5 

6 
6 

11 

n 

12 

12 

13 

13 

14 


GENERAL 

Before-operation services. Check and perform the daily services listed in paragraph 29. 
Lubri catioriT Inspect the^entire concrete mixer for missing or damaged lubrication Mtings, 
oil lines, and oil cups and for indications of insufficient lubrication. Check the lubricant 
level in the engine crankcase. Check for lubricont leoks from oil oil lines, engine oil 
non and for defective oil seals. Check to see that the current lubrication order is on the 
^ncrete mixer and is in legible condition. Refer to DA Pam 310-4 for date of latest issue. 
Lubricote the concrete mixer according to the current lubrication order. Replace any 
illegible or outdated lubrication orders. Correct other deficiencies noticed or report the 

condition to the proper authority. ^ j ^ .l 

Tools and equipment. Inspect the condition of all tools and equipment assigned to the 
concrete rnixer . dieck the condition and mounting of the toolbox. . , , • 

See that all tools and equipment assigned to the generator are clean, serviceable, and 
properly stowed or mounted. See that the toolbox is in good condition. 

Publications. See that copies of this technical manual are on the equipment and in 

legible condition. . . 

Appearance. Inspect the general appearance of the concrete mixer, paying jMrticular 
qtt^tion~c leanneis, legibility of identification markings and condition of the point. 

See that any deficiencies noticed are corrected or reported to the proper authority. 

ENGINE AND ACCESSORIES 

cylinder head, monifolds, and goikefi. Inspect th. cylinder heod and manifolds for 
crocks, breaks, loose mounting ra“stud nuts, and for d«f»cHve gaskets. 

Reolace any defective porh, end tighten l<Jose mounting bolts ond stud nuh. During the 
Ir'rly »rvS of nTw or reconditioned engines, check all of the heed mounting bolts 
for tightness after worming up the engine to operating temperatures. The correct torque- 
wrench pull is 50 foot-pounds. 

Vol ve mechonlim. Check valve odjustments If loss of power of excess valve lifter noise 

Re^^e*the volv. covers, ond adjust the volve lifter cl<K.ronc.s If necessary . The correct 
eleoronces ore 0.006 inches hot for Intoke, and 0.008 inches hot for exhaust valve lifters. 
Compression t«t. Remove th. spork plugs and Insert o compression g<>9e _ 

p l ug ho l e: "(CT i th. engine with the starting c«nk severol times until t^goge reodirfl 
stabilizes. Test the other cylinders and record the readings on DA Form^464. f me g g 
readings for any cylinders ore below 70 psi (pounds pet ^uore Inch), odd one fluid ounce 
of crankcase oil to the cylinders with the deficient readings j , , . . . 

If th. compression wos not restored by odding the oil, check the 

tightness. Tighten any loos. bolt, ond re-test. If low compression 

lies with the cylinder heod gasket, valves, or piston rings. Replace o 

and adjust valve lifters if necesiory . Report worn valves or piston rings to the proper 

authority. 

Cranheose, breothen. With the engine idling, exomine the c^kcose, valve coven, 

timir>» gear cover, and oil pan for looki, damogo, or dent*, aock the oil filler or 
ciankcase breother copi for cleanness. 
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Impaction 


Service 

Quarterly 


15 


16 


17 


18 


19 


20 


39 


40 


« 

41 


14 


15 

15 


16 


16 


17 


17 

18 


18 

19 


19 

20 


20 


39 

39 

40 

40 

41 


41 


Clean a dirty oil filler cap or crankcase breather. Add or change oil as necessary, 
according to the current Lubrication Order. Correct or report to the proper authority any 
oil leaks. 

Oil Filter. With the engine idling, check the oil filter for any leaks. Also check the 
lines iea^ng to the oil filter for kinks, leaks, or other damage® Check the oil 

filter body for cracks » , ^ 

Replace a damaged oil filter (par. 81), or any damaged lines (par. 83). Correct any 
deficiencies noticed. Service the oil filter according to the current Lubrication Order. 
After servicing, check coreful ly for leaks while the engine is running. Note whether 
leaks occur at the cover gasket, and replace if necessary (par. 81c). 

Radiator. Inspect the radiator assembly for leaks, obstructions in tRe core air passages, 
and loose mounting bolts. Check all cooling system hoses for leaks, deterioration, and 
loose connections. Check the engine coolant for rust, oil, or other foreign matter. If 
anti-freeze is used, check the freezing point of the coolant (Table 11). 

Drain, Flush, and refill the cooling system if the coolant is contaminated with rust or 
dirt. See that the core air passages are clean. Renew damaged or defective cooling 
system hose, lines, or gaskets (par. 78). See that all mounting bolts and connections 
are tight. Protect the coolant from freezing, and record its freezing point on DA Form 464. 
Water pump, fan and shroud. Inspect the water pump to see that it is in good condition, 
not leaking, and securely installed. Examine the shaft for end play and loose bearings. 
Inspect the fan blades to see if they are in good condition, and properly secured. Check 
the fan assembly mounting. 

Tighten or replace loose or missing mounting nuts and screws. Replace missing or damaged 
lubrication fittings, defective or damaged water pump (par. 76), or the fan assembly 
(par. 75) . Correct any other deficiencies noticed . 

Belts and' pulleys. Inspect the fan V-belt for fraying, wear, and deterioration. Check 
V-belt tension and condition, and alignment of pulleys. Check the V-belt tension mid- 
way between the drive pulley and the fan assembly. Proper fension is indicated when 
the fan belt will deflect | to 1 Inch. 

Adjust the fan V-belt tension (par. 66e). Replace a frayed or worn V-belt (par. 74). 

Check the pulleys for good condition and correct or report deficiencies to the proper 
authority. 

Oil pump and pressure relief valve. Check the oil pressure when the engine is running 
at normal operating temperature; record the oil pressure on DA Form 464. Normal oil 
pressure is 10-15 psi at operating speed (1600 RPM) and 5-10 psi at idling speed (400 RPM). 

If the oil pressure is not normal, correct it by changing the oil pressure regulator setting 
(par. 85d). Report any other deficiencies to the proper authority. 

Governor and linkage . Inspect the connecting linkage between the governor and 
carburetor for binding. Check the adjustment of the governor as follows: Operate the 
engine at maximum speed without load. If the engine surges, the governor is out of 
adjustment. 

Adjust the governor and linkage If necessary (par. 85d). Correct any other deficiencies 
or report them to the proper authority. 

FUEL SYSTEM 

Carburetor and I inkage . Inspect the carburetor to see that it is in good condition, 
correctly assembled, and securely mounted. Check for leaks. Inspect the choke and 
govemor-to-carburetor linkages for binding and insecure mounting. 

Tighten all loose mounting and assembly nuts, and screws. Replace a damaged or 
defective carburetor and worn or damaged linkages (par. 59a). 

Check the fuel strainer for leaks, insecure mounting, or damaged parts. Inspect 
the sediment bowl of the fuel strainer for the presence of dirt or water. 

Remove the sediment bowl and screen, and clean out all dirt or water. Replace the 
gasket if necessary (por. 57a). Correct any other deficiencies noticed, 

^jrCleoner. Remove the air cleaner oil cup, and check the air cleaner for dents or 
other damage. Check the condition of the air cleaner oil cup mounting clamp, and hose 
connections to see that they are secure. Check the condition and quantity of oil in 
the oil cup. Inspect the filtering element. 

Clean and service the air cleaner (par. 56b) . Replace any damaged or unserviceable 
parts, especially filtering elements which cannot be properly cleaned. Reassemble 
the air cleaner and check for proper mounting. Be sure the air cleaner and carburetor 
connections are tight. 
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Inspection 


Service 

Quarterly 


Fuel tank and cop. Inspect the fuel tank to see that It is securely mounted ondjn good 
condition. rnsp«t the cap for a defective gasket or plugged vent hole. See that 
the filler neck is in good condition ond that the cop fits securely. 

Secure ol I loose tank mountings. Replace a leaking or damaged fuel tank (par .61a). 
Open a plugged filler cap vent hole . Replace a defective or damaged cap. 

Fuel lineS^Check the fuel lines for kinks, breaks, and loose connections at the tuel 
tank, fuel strainer, and carburetor. 

Repair or reploce damaged or collapsed fuel lines (par. 61a). Tighten all loose 

SMrk pi'u Inspect the spark plugs for loose or bod connections, and dirty or broken 
Inwlotort. If the engine lacks power, check the condition of the spark plug electrodes 

and ehtck the spark plug gap. , 

Replace damaged or defective spark plugs (par. 65a) . Tighten loose spark plugs and 

^movV spark plugs and clean corbon deposits from the electrodes. Set the spork 

gap on ea^h pfug The proper gap is 0.025 inch. Reinstoll the plugs, using new goskets 

h^gnet^^' Inspect the magneto for loose mountins screws and wiring connections. 
CorrecFany deficiencies noted. 

Remove the end cover and inspect the ignition cap for crocks and ' 

Inspect the air vents for clogging . Examine the breaker faints to see *°t they are 
properly aligned, that the mating surfaces engage squarely, and are 
Lrned (par. 69). Check the breaker point gap. The correct gap is O.OU to 0.018 
inch at full separation of the points. the 

Cleon the rotor and distributor compartment, f >7'“ loooLd air vLts 

breaker points. Adiust the breaker point gap (par. 69e) . Cleon clogge 

and replace a broken or cracked distributor cap. , , c j kmlfAn 

Wiring and switches. Check the ignition switch wire fo' 

insulation, broken strands, and loose or corroded connections. Check the ign 

Tighten all loose connections anJ switch mounting hardware . Replace a defective 
ignition switch. 

CONTROL SYSTEM 

Lovers and linkage. Cheek the engine clutch lover, woter valve lever,^ skip clutch 
Idver, sidp bro'tlH^ver, discharge handwheel, and water volume control for loose 

connections, loose or misting bolts, nuts, and pint, deficiencies 

Tighten or replace loose or missing bolts, nuh, or pins. Correct any other deficiencies 

or r«porttb«m to fhapropar authority. . 

Power control unit. Inipect the loader skip clutch and brake operatton, 

^uld comp['et;T7disengoge before the skip comes within 4 to 6 inches 
upper shoft The brake should then hold the skip In it. raised position until releosed. 
Ad^st the clutch (par. 99), clutch knockout arm (par, 101), or brake (par. 102) 
necessary. Correct^ny other deficiencies or report them to the proper authority . 

Drums sheaves and cables. Inspect the loader skip coble, spools, and pu ®y ^ 
!!:;yr runtlnronhx -^^'v.w.ar. Check cables for flat spots, fraying, kinks, 
broken strands, or excessive wear. nfKer 

Replace unserviceable cables. Tighten loose mounting hardware. Report other 

FRAMES AND MCXJNTINGS 

Tires Insoect the tires for proper air pressure, excessive wear, cuts, embedded foreign 
Ss^r oI^mi^~ ^iv. ~ps Correct air pr..«rre is 40 psi for fiont and reor tires. 
Removi alf foreign matter. Infloteoll tiresto correct pressure, and replace missing 

rJThX rJSL in,. — i.. 

to the clevis pin ond cotter key . 


35 


Inspection 

78 

79 

80 

81 

82 

93 

94 

95 

104 

105 

178 

179 

180 


Service 

Quarterly 


77 

78 

78 

79 

79 

80 

80 

81 

81 

82 

82 


93 

93 

94 

94 

95 

95 

104 

104 

105 

105 


178 
178 

179 

179 

180 


Replace a worn clevis pin or cotter key (par. 151). Correct any other deficiencies 
noticed or report them to the proper authority. 

Rear wheels. Check for loose or missing studs, nuts, discs, or hub assembly cap screws. 
Check for leaking oil or grease seals. Check bearing assemblies for proper adjustment. 
Tighten loose and replace missing studs, nuts, discs or cap screws, and defective seals. 
Front wheels. Check for loose or missing studs, nuts, discs, or hub assembly cap screws. 
Check for leaking oil or grease seals. Check bearing assemblies for proper adjustment. 
Tighten loose and replace missing studs, nuts, lugs, cap screws, and defective seals. 

Frame. Check the mixer frame for bent members, loose or missing bolts, and cracks 
and* breaks . 

Tighten or reploce loose, worn, or missing bolts and pins. Report any other deficiencies 
noticed to the proper authority. 

Front axle assembly. Check for loose or missing bolts, nuts, cap screws, and lock- 
washers. Check the mounting of the front axle, and check for a damaged axle. 

Tighten or reploce loose, worn, or missing bolts, nuts, cap screws, and lockwashers. 

Report any other deficiencies noticed to the proper authority. 

Rear axle assembly. Check for loose reor axle mounting bolts, nuts, and lock pins, 
or damaged axle. 

Tighten or replace loose, worn, or missing bolts, nuts, cap screws, and lockwashers. 

Report any other deficiencies noticed to the proper authority. 

DRIVE SYSTEM 

Transfer C3.S0. Check the power transfer case for loose or missing mounting bolts, 
nuts, or capscrews. Inspect for oil leaks, and check the lubricant level in the case. 

Check unusual gear noises. 

Tighten or replace loose or missing bolts, nuts, and cap screws. Correct oil leaks, or 
report them and other deficiencies noticed to the proper authority. 

Drive sprockets and chains. Inspect the drive chain guard and cover for cracks or 
dents. Check for loose or missing mounting cap screws or lockwashers. Check for 
proper lubrication. 

Tighten or replace loose or missing mounting cap screws and lockwashers . Report any 
other deficiencies noticed to the proper authority. 

Master clutch . Inspect the operation and adjustment of the clutch assembly. It should 
hold securely when engaged, and not drag when releosed. Remove the inspection plate , 
and check for loose clutch mounting hardware. 

Adjust clutch if necessary (par. 99). Report any other deficiencies noticed to the proper 
authority. 

Gear ond pinion. Inspect the drum gear segments and drive spur gear for loose or 
missing mountings, cap screws and nuts, and check for chipped or worn teeth. 

Tighten or replace any loose or missing mounting cap screws and nuts. Report chipped 
or worn gear teeth, and other deficiencies noticed to the proper authority. 

Bearing and shaft. Check the main drive shoft bearings for loose or missing mounting 
bo i ts , nu ts , a nd I o ck washers; proper lubrication, and correct alignment with the main 
drive shaft. Check the shaft for bends, twists, or improper alignment. 

Tighten or replace loose or missing mounting bolts, nuts, and lockwashers. Report 
other deficiencies noticed to the proper authority. 

MIXERS 

Dr^, inspect the drum buckets and blades for damage and improper mounting. Check the 
3rt>m interior for excessive accumulations of hardened concrete or oggregote. 

Correct or tighten any Improper or insecure drum bucket or blade mountings. Remove 
excessive accumulations of hardened concrete or aggregate from the drum interior. Report 
other deficiencies noticed to the proper outhorlty. 

Rollen and tarings. Inspect roller tracks and rollers for wear, flat spots, and Improper 
a! ignment . Check the bearings for proper collar adjustment and lubrication* 

Remove greose and dirt from the roller tracks and the rollers, ond make sure the 
rollers turn freely. Free-up or adjust roller bearings by loosening the set screw In the 
od|usting collar, and loosening or tightening the bearing as necessary for free 
turning rollers. Report deficiencies not corrected to the proper authority. 

Skip . Inspect the skip for cracks, breaks, or broken parts, paying particular attention 
to coble guides. Check the skip bumper for proper adjustment or lubrication. 
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Service 

Quarterly 


] 30 Tighten or replace any loose or missing mounting bolts, cap screws, nuts, lockwashers, or 

cable guides. Report other deficiencies noticed to the proper authority. 

181 Water tank. Check the water tank for leaks, breaks, or missing parts. Check valves 

for sticking or defective operation. Check for a clogged or damaged water goge. 

181 Repair any leaks to the water tank. Clean sticking valves and a clogged or damaged 

water gage. Report other deficiencies noticed to the proper authority. 

181 Auxiliary water pump. Inspect the auxiliary water pump assembly to see that it is in 

good condition, not leaking, and securely mounted. Examine the shaft for end play and 
loose bearings. Check the auxiliary water pump V-belts for fraying, wear, and 
deterioration. Check the condition and alignment of pulleys. 

181 Tighten or replace loose or missing mounting nuts and screws. Replace a defective or 

damaged auxiliary water pump assembly (par* 11 2c). Replace a frayed or worn V-belt. 
Report any deficiencies noticed to the proper authority. 


Section 111. TROUBLESHOOTING 


33. GENERAL 

This section provides troubleshooting information 
useful to the operator in diagnosing, correcting, and/or 
reporting unsatisfactory operation or failure of the 
concrete mixer or any of its components. Prior to per- 
forming troubleshooting operations to discover reasons 
for malfunction of the unit, be certain that all starting 
and operating procedures (pars. 16 and 18) have been 

34. ENGINE FAILS TO START OR IS HARD TO START 

Proboble cause 

Battery defective or connections loose 
or dirty 

Defective starting motor 

Fuel supply empty or shut off 

Fuel filter clogged 

Overchpking 

Oarburetor out of adjustment 

Dirty or damaged spark plugs ..... 

Faulty fuel pump . 

Defective magneto 

Defective ignition wires 

Poor compression 

Valves burnt, warped, sticking, or 
not seating properly ........... 

Improper ignition timing ........ 


followed. The probable causes listed are those which 
can be observed by the operator as the cause of the 
trouble; the possible remedies described are those which 
are to be performed by the various echelons as determined 
by the Maintenance Allocation Chart in Appendix II. 
Troubles and unsatisfactory operation which cannot be 
corrected by the operator must be reported immediately 
to the proper authority for correction by a higher 
echelon level of maintenance. 


Possible remedy 

Recharge battery or replace. Clean 
and tighten connections. 

Replace starting motor. 

Clean fuel lines. 

Cleon fuel filter. 

Crank engine with choke and throttle 
wide open. 

Adjust carburetor. 

Reploce or clean and adjust plugs. 

Replace pump. 

Examine points, clean, and adjust, or 
replace mcgneto if necessary. 

Check for cracks and chafed or oil- 
soaked wires; replace defective wires. 

Adjust valve tappets . Check for 
broken valve springs. 

Repair or replace valves. 

Set timing. 
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35. ENGINE MISSES OR RUNS ERRATICALLY 


Proboble cause Possible remedy 

Air in fuel line Prime fuel system. 

Water In fuel Drain fuel system and refill 

Faulty governor, Replace or adjust governor. 

Dirty or damaged spxark plugs ...... Renxjve, clean, Inspect, adjust, 

and re-install . 


Ignition cable connection loose or Tighten all connections and check for 

shorted worn insulation; replace damaged 

wires. 


Magneto breaker points burnt, pitted. Clean or adjust points or replace if 
or out of adjustment badly burned or pitted. 

Valves burnt, warped, sticking or not Repair or replace valves, 

seating properly . 


Valve tappets incorrectly adjusted. . . Adjust valve tappets. 


Valve spring broken 


Replace broken valve spring. 


Air leak between carburetor, manifold Check for leaks in gaskets, or for 

and engine combustion chamber cracks in the manifold; tighten or 

replace faulty gaskets or manifold. 


Blown head gasket 

36. ENGINE KNOCKS OR DEVELOPS EXCESSIVE NOISE 


Replace gasket. 


Probable cause 

Improper governor adjustment ...... 

Poor corburetlon 

Air cleaner clogged 

Poor spark 

Improper ignition timing 

Valves sticking or need adjustment . . 

Low compression 

37. ENGINE STOPS SUDDENLY 

Probable cause 

Coolant level low 

Fan belt defective or slipping ..... 
Radiator or coolant lines obstructed . . 

Improper lubrication. 

Defective thermostat 

Water pump defective 


Possible remedy 

Adjust governor. 

Adjust carburetor. 

Service air cleaner. 

Clean, adjust, or replace breaker 
points. 

Set Timing . 

Grind valves or adjust. 

See "Engine Misses or Operates 
Erratically" above, or replace 
pisbon and rings. 

Possible remedy 

Fill radiator with proper coolant. 

Adjust tension or replace fan belt. 

Inspect and flush radiator or clean 
coolant lines. 

See causes of low oil pressure. 
Replace thermostat. 

Replace water pump. 
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38. ENGINE OVERHEATS 


ProbqbU cause 

Oil light or badly diluted 

Oil level too low 

Oil pressure relief volve not seating . 

Oil filter or lines clogged 

Defective oil pressure gage 

Defective oil pump 

Badly worn bearings . 

39. ENGINE OIL PRESSURE LOW 

Probable cause 

Low oil supply 

Advanced spark 

Spark plugs burned or dirty 

Low grade oil or octane fuel ..... 
Overheated engine 


Possible remedy 

Drain cronkcose and refill with proper 
grade of oil. See causcs for engine 
overheating . 

Add oil . 

Remove, clean, or replace valve. 

Cleon filter and lines. 

Replace gage. 

Replace oil pump. 

Replace bearings. 

Possible remedy 
Add oil (See Figure 9). 

Reset timing. 

Cleon or install new plugs. 

Use correct grade fuel and oil 

Allow engine to cool, then determine 
the cause of overheating. 


40. ENGINE EXHAUST SMOKE EXCESSIVE 

Probable cause 

Empty fuel tank 

Fuel pump failure 

Engine overheated 

Low oil pressure 

Defective magneto. 

41 , GENERATOR NOT OPERATING. PROPERLY 

Probable cause 

Fan belt slipping or broken 

Brushes worn. 

Voltage regulator defective or needs 
adjustment 

Ammeter defective ^ • 

Wiring loose or broken . 

Generator defective. 


Possible remedy 
Refill tank. 

Replace fuel pump. 

See causes of engine overheatina. 
See causes of low oil pressure. 
Replace magneto. 

Possible remedy 
Replace or adjust fan belt. 
Replace brushes. 

Replace regulator. 

Replace ammeter. 

Inspect and repair wiring. 
Replace generator. 
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42. ENGINE CLUTOH SLIP, WILL NOT ENGAGE, OR CHATTERS 


Probab le couse Possible remedy 

Engine clutch out of adfustment or See paragraph 99. 

defective 

43. SKIP NOT FUNaiONING PROPERLY 


Probable cause Possible remedy 

Skip clutch, clutch knockout arm, brake. See paragraph 97. 
or bumper out of adjustment or 
defective 

Skip hoist cables twisted on spools or Remove and rewind, 

pulley 

44. MIXING DRUM NOT FUNCTIONING PROPERLY 


Probable cause 
Mixing drum overloaded . 
Mixer not level 


Possible remedy 
Reduce amount of batch mixed 
Level mixer. 


Mixing drum will not rotate, rotate Report to proper authority, 

smoothly or rotate at proper speed . . . 

45. MIXER WATER SYSTEM NOT FUNCTIONING PROPERLY 


Probable cause 

Water not reaching concrete mixer . . 

Water not reaching water tank 


Possible remedy 

Check water supply line to mixer for 
breaks or loose connections. Correct 
deficiencies or report them to proper 
authority. 

Check auxiliary^water pump or check 
for pump malfunction. 


46. AUXILIARY WATER PUMP NOT FUNCTIONING PROPERLY 


Profaoble couse Possible remedy 

Pump will nof hold prime due to loose Tighten drain plug, 

drain plug 


Pump V-belts slipping Adjust pump V-bel to (par. 112b). 

Water supply low replenish water supply. 

Pump seal leaking R.port authority . 

47. SKIP CLUTCH DOES NOT DISENGAGE WHEN SKIP IS RAISED, OR IN PROPER DISCHARGE POSITION 

Proj^fale couse Possible remedy 

Skip clutch knockout arm out of Adjust skip clutch knockout orm 

adjustment (por. 101). 


46. BATCH DOES NOT DISCHARGE PROPERLY FROM MIXING DRUM 


Probable cause 


Possible remedy 


Drum rotating too fast causing batch 
to carry over in drum 


Adjust engine governor (par. 60c) . 


Drum rotating too slow, and not corrying 
batch high enough in drum. ....... 


Adjust engine governor (par. 60c). 



Section IV. RADIO INTERFERENCE SUPPRESSION 


49. DEFINITIONS. 

a. Interference. The term "interference" a» used here- 
in, oj^lies to electrical disturbances In the radio frequwcy 
range which are generated by the concrete mixer and which 
may interfere with the proper operation of radio receivers 

or other electronic equipment. 

b. Interference Suppresilon . The term "interference 
suppression" as used herein, applies lo the methods used to 
eliminate or effectively reduce radio interference generoted 
by the concrete mixer. 


(2) Start equipment and tune receiver. Turn 
receiver volume control to maximum, and select three 
widely separated frequencies for listening. Use frequencies 
that are free from signals with strong carriers so that the 
receiver will be in its most sensitive operation condition. 

(3) Operate engine throttle, and listen to receiver 
speaker or headset. A regular clicking sound, v^ich 
varies with engine speed and ceases the instant the 
ignition is shutoff, indicated faulty radio suppression. 

(4) Systematically replace suppression components 
in the circuit causing trouble, testing after the replacement 
of each component to see if the trouble has been eliminated. 


50. PURPOSE OF INTERFERENCE SUPPRESSION 

The tactical importance of effective interference 
suppression cannot be stressed “toO 

electrical disturbances generated by me concrete mixer ore 
composed partly of electrical waves in the radio frequency 
range, they must be suppressed for two important 
First, they will interfere with the proper operation of me 
friendly radio Set, and second, they will enable me 
enemy to locate the equipment and ih associated units. 


53. INTERFERENCE SUPPRESSION COMPONENTS 

a. Generator. The generator (3, Fig. 4) is mounted 
on th'e forward or fan end on the back-side or mixer drum 
side of the engirie . It is equipped with a shielded cable, 
suppression receptacle, and tooth-type lock washers to 
suppress radio interference. If there is excessive 
sparking at the brushes, it will be necessary to cleon the 
commutator and to install new brushes. Report this condi- 
tion to field maintenance. 


51 . GENERAL SOURCES OF INTERFERENCE 

Generally, radio interference is generated anywhere 
o spark occurs or where a high-frequency current is present. 
A spark is a small amount of current jumping an air gap 
in response to the force of a relatively high voltage. The 
gasoline engine ignition system is a common source. 
Magneto breaker points, generator commutotors tacts, ond 
static charges collecting on the frame ore other common 
sources which in some way must be suppressed. 

52. GENERAL METHODS USED TO ATTAIN PROPER 
SUPPRESSION 

Essentially, suppression is attained by providing a low 
resistance path to ground for the 

methods used to attain suppression include shielding me 
ignition and high-frequency wires, grounding the frame 
with banding straps, and using capacitors, and resistors 
where necessary. 

a. E ffeeh of Suppreitlon. Th«r* Ij no int»rf«rane« 
from equipment satisfactori'ITjuppresMia for radiated and 
conducted interference over the frequency range of 0. ja 
through 100.00 megacycies at a distance of 5 feet from 
the unit. 

b. Testing Suppression 

(1) install a radio receiver in good operating 
condition not more than 5 feet from the generator set, A 
wide band receiver covering the frequency range of 0.43 
to 100.00 megacycles is preferred. 


b Maaneto. The magneto (69, Fig. 3) is located on the 
rigiTt-hond fro7t side of the engine. It is a self-suppressed 
unit with a fixed capacitor located just below. the en 
cover, to suppress interference. 

54. REPLACEMENT OF INTERFERENCE SUPPRESSION 
COMPONENTS 

a General Replacement of suppression components must 
beTdentTSTfo part number to the original parts that they 
replace. The Capacitors must be the same size and hove 
the same microfarad and voltage ratings as the parts eing 
replaced. Special care must be taken to ensure good metai- 
to-metal contact between washers and bonding straps. 

b. Spark Plug Cables. Refer to paragraph 65 for proper 
repracement of the shieicJed spark plug cables. 

c. Magneto. Refer to paragraph 6^ for proper replace- 
ment of the magneto capacitor and bonding strap. 

d. Generator. Refer to paragraph 66a for proper replace- 
ment of the generator shielded cable . Refer to paragraph 66c 
for proper installation of generotor brushes. 

e Assuronce of Good Suppression . It is good practice to 
daiTy inspect all external and internal -tooth lock washers 
used on suppression components. Be sure that lock washer 
teeth dig into the metal surfaces they contact, tighten cap 
screws and nuts securely, and replace any missing washers 
or washers which have flattened teeth. 



Saction V. FUEL SYSTEM 


55. DESCRIPTION 

The engine fuel system (Fig. 13) consists of a gasoline fuel 
tank, fuel strainer, shutoff cocks, carburetor, governor, oir 
cleaner, and the necessory flexible tubing and connectors. 
Fuel flows by grovity from the fuel tank to the fuel strainer, 
and then into the carburetor. Fuel flow is controlled at the 
strainer by an integral shutoff cock; a removable transparent 
bowl and strainer screen collects dirt solids and water, 
ollowing only clean fuel to enter the system . In a similar 
manner, the air cleaner removes dust, water and grit from 
the oir as it passes through the air cleaner and on to the 
carburetor where it is then mixed in controlled amounts with 
fuel in *e carburetor fo,r proper ignition and combustion by 
the spark plugs In the engine. 

56. AIR CLEANER 


a. Removal ond Disossemblv (Fig 


(1) Loosen the four tube clamps (11), loosen nuts (1) 
and screws (2), and remove the air cleaner as an assembly 
from the engine. 


(2) Disassembly of the air cleaner is complete upon 
lifting off the oir stack cap (4), disengaging clamp (5), and 
withdrawing the oil cup (6) and Inner cup (7) from the body 
assembly (12). 


b. Cleaning; Inspection and Repair. 

(1) Clean all parts of the air cleaner in an approved 
cleaning solvent; blow dry with compressed air. 

(2) Repair minor dents in the oil cup, bands, or 
clamp using a plastic malle**. 

(3) Inspect the air cleaner tubes; replace them if 
they are no longer serviceable. 

«£• .Reossembly ond Installation. Reassembly and install - 
afion is essentially the reverse procedure of disassefnbly and 
removal . Be sure to add the specified amount and type of 
oil to the inner oil cup (7) as outlined in the Lubrication 
Order (Fig . 9) . 

57. FUEL STRAINER 


a. Rer^vol and Disassembly (Fig. 11). Close shut-off 
valve (7)7 disconnect the fcel line fitting at the strainer 
assembly, and remove strainer (23, Fig. 3). Loosen the thumb 
nut (3 f Fig Upswing the wire and nut assembly (1) 
to one side, and seporate the bowl (4) ond gasket (5) from 
the cover (8) and screen (6) . 

Cleoning ond Repair. It is good practice to visually 
inspect the fuel strainer daily for signs of dirt or water in 



1 Nut 

2 Screw 

3 Mounting band 

4 Air stack cap 

5 Clamp assembly 

6 Oil cup 

7 Inner cup 

8 Elbow 

9 Tube hose 

10 Upper tube 

11 Tube clamp 

12 Air cleaner body 

13 Bracket plate 

14 Mounting bracket 

15 Screw 

16 Screw 

17 Nut 

18 Lock washer 

19 Spacer 


Figure 10. AIR CLEANER ASSEMBLY 
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1 Wire and nut assembly 

2 Wire clamp 

3 Thumb nut 

4 Strainer bowl 

5 Gasket 

6 Screen 

7 Shut-off valve 

8 Cover 


Figure 1 1 . FUEL STRAINER ASSEMBLY . 


frhe strainer glass bowl, which will usually indicate that 
the screen is becoming clogged with accumulated dirt. Dis- 
assemble the components as in step a., and wash the parts 
clean in an approved cleaning solvent . Dry thoroughly and 
inspect the bowl and gasket for cracks and distortion, in- 
spect the screen for holes in the screen mesh; discard parts 
havirvg these signs and replace them with new parts having 
the same part numbers. Threads of the shut-off valve should 
be in good condition, allowing unbinding movement of 
the hondle . 

c. Reassembly end Instollation (Fig. 11). Reassemble 
and install the fuel strainer (2^7 t^ig . 3) in essentially the 
reverse order as described in step a. Be sure fuel line 
connections are securely made anJ that the fuel is allowed 
to flow freely and without sharp bends or obstructions. 

Open fuel shut-off valve (7), start the engine and check 
for leakage at the connections . 


58. FUEL PUMP 

g. Removol and disassembly (Fig. 12) . Close the 
shut-off valve (24, Fig. 3), disconnect fuel lines from the 
fuel pump (83, Fig. 3), remove the attaching parts, and 
withdraw the fuel pump from the engine. Remove screws ^2, 5^ 
Fig. 12), and separate the cover and valve (4) from the 
body (17); lift out the diaphragm and pull rod (6) . Tap 
out the rocker arm pin (8), and rerwve the rocker arm (9), 
spring (12), and link (10). 

b. Cleaning ond Repoir. Wash all parts in on 
approved cleoning solverit, ond blow dry with compressed 
air. Discard broken or distorted parts; replace them with 
new parts having the same part numbers. 



1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 
17 


Cover plate 
Cap screw 
Screw gasket 
Cover and valve 
Cover screw 
Diaphragm and pull rod 
Diaphragm spring 
Rocker arm pin 
Rocker arm 
Link 

Arm pin washer 
Arm spring 
Screen 
Plate gasket 
Drain plug screw 
Drain screw gasket 
Body 
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c. Reossembiy and InstalloHon (Fig. 12). Reassemble 
an6 install rhe fuel pump assembly In the reverse order of 
the index number sequence of Figure 12 and Step being 
careful not to distort the diaphragm when securing the 
cover plate (1) to the body (17). Open shutoff valvc 
(24, Fig. 3). 

59. CARBURETOR 

a. Removal (Fig 3). 

(1) Remove the air cleaner (27) to corburetor (77) 
outlet tube . 

(2) Disconnect the fuel pump to carburetor fuel 

line. 

(3) Detach choke wire from the carburetor choke 

lever. 

(4) Detach governor control rod (37) from the 
throttle lever by removing nut and lock washer from the 
ball joint assembly. 

(5) Remove the two nuts (80) lock woshers (81) and 
lower the carburetor (77) and gasket (78) . 

b. Cleaning and Inspection. 

(1) Use a clean cloth moistened with cleaning 
solvent to wipe any dirt and grease from the carburetor 
body. Use a stiff brush to clean threaded areas of screws 
and body. 

(2) Visually inspect carburetor body for cracks or 
breaks. If any are noticed, report them to the proper 
authority. 

(3) Inspect for stripped or burred threads. Replace 
defective screws. 

(4) Check throttle and choke lever for freedom of 
motion. Visually inspect butterfly through opening In 
carburetor air intake. 

c. Instal lotion (Fig. 3) . 

(1) Place gosket (78) in position on the mounting 
studs in the top of the carburetor body ond insert the studs 
In the holes in the manifold flange and secure with two 
lock washers (81) and nuts (80) . Draw up evenly and tighten 
securely. 

(2) Secure the governor control rod (37) to the 
throttle lever by Installing nut and lock washer on the ball 
joint assembly. 

(3) Install fuel line. 

(4) Attach choke wire to the carburetor choke 

lever. 

(5) install the air cleaner hose. 

-* (Pig. 3 ). 

(1) general . Allow the engine to reach normal 
operating temperature of 160® F. before attempting any 
corburetor ad j ustment . 


me laie speea aa|usTmenr screw ng. 4u; 
is located to the left and in bock of the throttle lever, to 
which the governor control rod (37, Fig. 3) Is attached. 
The idle mixture needle (5, Fig. 40) is located 
to the right of this lever and is next to the fuel Inlet hose 
connection . 

(3) I dle Speed Adjustment . Turn idle speed adjust- 
ment screw clockwise to increase engine idling speed and 
counterclockwise to decrease engine idling speed. 

(^) jdU^ Mi xture Adjustment . Follow procedure in 
step (3) to increase the engine slightly faster than idling 
speed. Turn idle mixture screw clockwise until the engine 
begins to stall, then back the idle mixture screw off a half 
turn. Reset engine idling speed as provided in step (3) . 

60. GOVERNOR 

Q‘ Linkage Removal (Fig. 3). Defach the governor 
control rod (37) from the governor control arm by removing 
the nut and washer from the ball joint (38) assembly. 

b. Linkage Instal lotion (Fig. 3) . Secure the governor 
control rod (37) to the governor control arm at the ball 
joint (38) assembly with washer (40) and nut (39). 

c. Adjustment (Fig . 3) . 

(1) Start the engine and allow it to reach normal 
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operating temperature. Open engine to full throttle and 
allow it to run at iti maximum governed speed of 1 ,800 rpm. 

(2) Turn speed adiusting screw (93) clockwise to 
decrease the engine speed and counterclockwise to Increase 
the engine speed; then tighten locknut. 

(3) If the engine ^ends to hunt (alternately increase 
and decrease speed) undei* load, disengage load and adjust 
the bumper screw. Loosen the locknut and turn the bumper 
screw clockwise until the speed fluctuation stops; then 
tighten locknut. This operation sometimes Increoses engine 
speed. See above to reset engine to maximum governed 
speed to 1 , 800 rpm . 

61. FUEL TANK, LINES, VALVES, AND FITTINGS 

a. Removal and Installation (Fig. 3) . Drain the fuel 
tank (1) at drain cock (l 3), remove th^ Fuel strainer (23) 
from below the fuel tank, remove the attaching parts that 
secure the fuel tank hold-down straps (2), .and lift the fuel 


tank from its supports (6 and 7) . Figure 13 illustrates a 
schematic diagram of the fuel system lines and components. 
Remove these components by disconnecting the various tube 
fittings. Install the fuel tank, lines, and system components 
by reversing the removal procedures. 

b. Cleaning, Inspection, and Repair. 

(1) Clean all parts with an approved dry cleaning 

solvent. 

(2) Inspect fuel tank for dents, cracks, or signs of 
leakage; inspect fuel tank cap for damaged threads or 
other signs of unservicability . Discard these parts and 
replace them with new parts having the same part numbers, 
if fourwi defective. 

(3) Inspect fuel lines for sharp bends which would 
restrict fuel flow, tube conrvectors for^amaged threads, 
and all mounting hordware ond supports for signs of damage. 
Discard these damaged parts and replace as required. 


Section VI. ENGINE ELECTRICAL SYSTEM 


62. DESCRIPTION 

a. General . The 24-volt electrical system of the 
concrete mixer, consists of two 12-volt batteries, belt 
driven generator, starter motor, magneto, generator 
regulator, panel lights and switches, and the necessary 
wiring to interconnect these components and make them 
operative. The wires are shielded for purposes of radio 
interference suppression. The two batteries are connected 
in series and ore the resen^olr of electrical energy required 
to actuate the engine starter motor. The starter motor is 
a 24-volt series wound electric motor which is used, as the 
name implies, to start or cronk the engine . The batty ies 
ore maintained in a charged condition by a V-belt driven 
24-volt generator. The generator charging rate is auto- 
matically controlled by the engine generator voltage 
regulator. The magneto furnishes the high-tension current 
through the spark plug leads to the spark plugs. This hig 
tension spark from the plugs explodes the fuel vapors in 
the combustion chambers of the engine - 

b. Electrical Circuits. The circuits which make up 
the electrical system are ilTustrated in the wiring diagram 
of Figure 6. Their functions are as follows: 

(1) Starting . The starting circuit conducts the 
electric power by which the engine is cranked, and includes 
the ignition switch (19), starter switch (30), starting 

motor (33) batteries, and all interconnecting cables and 
wiring. The 24-volt starting motor receiver control knob, 
through suitable linkage, closes the switch on the starting 
motor and at the same time operates a shift lever which 
engages an overrunning clutch which irieshes the drive 
pinion with the flywheel ring gear during storting . 

(2) Chorqing . The charging circuit consists of 
the engine generator (38) and its leads. The generator is a 

device for changing mechanical energy into electrical 

impulse . The batteries, which are only a storage reservoir 
of electrical energy, are constantly being supplied ond 
maintr ined with electrical energy generated or crewed 
by the generator . For example: as soon as the engine 
starts, the generator begins to replace the electrical 


energy used by the batteries in the process of actuating 
the starter motor. 

(3) Ignition. The radio suppressed Ignition circuit 
consists of a magneto (23) mounted horizontally on the 
right side of the engine block, four shielded spark pluy, 
and four spark plug cables provided with flexible metal 
shielding. The magneto is equipped with an impulse 
coupling which makes possible a powerful spark for 
easier starting. The impulse coupling automatically ry 
tards the timing of the spark for starting, thus eliminating 
danger of kickback. A distributor is built into the magneto 
to deliver the spark to the proper cylinder at the proper 
instant. 

(4) I inhtina. The l ighting circuit consists of tvro 
hooded panel lights (10), the lighting circuit ON-OFF 
switch (5), and the wires connecting the lights into the 
electrical source. The lights oid in reoding the panel- 
mounted gages and instrumenb under adverse lighting 
conditions. 

63. BATTERIES AND CABLES 

Removal and Installation. Remove and install the 
batTeries and cables as shown in Figure 14. When securing 
the batteries in the box, be careful not to distort the 
batteries by excessive tightening of nuts (5) . 

b. Service and Testing. 

(1) Check the electrolyte level in each cell weekly. 
Add enough distilled or clean water to hold the level one- 
half inch above the plates. 

(2) Keep the terminals tight and clean. A thin 
coating of grease at the terminals will prevent corrosion . 

(3) If any electrolyte has been spilled, or if the 
batteries are dirty, wash the surface carefully with baking 
soda solution and dry. 

(4) Using a hydrometer, check the specific gravity 
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1 Cover 

2 Positive cable 

3 Negative cable 

4 Jumper cable 

5 Hex nut 

6 Washer 

7 Hold-down 

8 Batteries 

9 Grommets 

10 Battery box 

11 Box support 

12 Hex nut 

13 Lock washer 

14 Flat washer 

15 Cap screw 

16 Spacer 

17 Cap Screw 


Figure 14. BATTERIES, CABLES, AND STORAGE BOX. 


of tfie elecfrolyte in eoch cell each week. Record the 
reading on DA Form 464. A reoding of 1 .270 to 1 .285 
indicates fully charged batteries; 1,200 to 1 .215, half- 
chorged; and 1 .125 to 1 .140, discharged. 

NOTE: Do not take test readings directly after 
adding water. Run the equipment for a 
few hours before taking a hydrometer 
reading. 

(5) If the specific gravity reading is below 1 .225 or 
the batteries fail to turn the engine over fast enough to start, 
charge the batteries. During normal operation of the engine, 
the batteries will be charged by the generator. If the engine 
is shut down for any length of time or if one battery has o 
lower chaige then the other, remove them from the battery 
box for charging. A bottery with a cell that will not 

take or hold a charge must be replaced. 

(6) Take a voltage reading of all cells each week 
and record the reoding on DA Fonn 464. The voltage of a 
fully charged cell is 2.1 volts; a voltage reading of 1 .75 
indicates a discharged cell . Each cell of a battery will read 
opproximately the some voltage. If the voltage of one cell 
in emy bottery is approximately 0.2 volt below the other 
celts, the cell is defective. Replace the battery. 


64. BAHERY BOX 

a. Removal and Instoilation. Remove and install the 
battery box ond its components os shown in Figure 14. 

b. Cleaning ond Repolr . Scrape the parts clean of ac- 

cumuloted crusted electrolyte using a suitable knife and a 
stiff bristle brush, and then wadt with a solution of baking 
soda and water. Rinse with clear water and dry completely 
Discard ports destroyed through corrosive 

octian of the electrolyte. 

65. SPARK PLUGS AND SHIELDED CABLES 
g. Removol (Fig. 15) . 


(1) Detach and tag each of the four ignition cables 

(2) by unscrewing hex collar (1) from the spark plug (6) and 
hex collar (3) from the magneto. 

(2) Remove screw, lockwasher, and nut on ignition 
cable brackets and remove the cables. 

(3) Wipe dirt from around spark plug holes, being 
careful not to get dirt or dust in the holes. Unscrew the 
four spork plugs (6) from the cylinder head and remove 
gaskets (5) . 

b. Cleoning and Inspection. 

(1) Inspect each plug for worn or dirty electrodes 
and cracks or chips In the insulation. If the plug Is dirty 
or fouled, but In otherwise good condition, clean in a 
spark plug cleaner. Replace plugs which are not In good 
condition. 

(2) Inspect the ignition cables for frayed shielding 
and damaged insulation. Examine cable nuts for crackf, 
breaks, and stripped threads. 

c. Gap Adjustment. Check the electrode gap of each 
spark plug with a wire feeler gage. A gap of 0.025 inch 
must be maintained between the center and outer electrodes. 
Adjust gap, if necessary, by carefully bending the outer 
electrode. 

d. Instal lotion (Fig. 15). 

(1) Place a new gasket (5) on the plugs (6), and 
screw the plugs into the cylinder head. 

(2) Insert terminal end (4) of ignition cable (2) 

Into the proper magneto rec:eptacle and screw on the hex 
collar (3). 

(3) Insert terminal at the opposite end of the 
cable in the proper spark plug (6) and screw on hex col ton’ 
0 ). 
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1 Hex collar, plug end 

2 Ignition cable 

3 Hex collar, terminal end 

4 Terminal end 

5 Gasket 

6 Spark plug 


Figure 15. SPARK PLUG AND SHIELDED CABLE. 


(4) Insert cables in the ignition cable brackets and 
secure with screw, lockwasher and nut. 

66. GENERATOR AND BELTS 

a. Removal (Fig. 4J. 

(1) Disconnect the generator shielded cable (14) 
from the generotor terminal (15), 

(2) Loosen nuts (16) securing the generator (3) to 
the front and rear mounting brackets (13 and 10) . 

(3) Remove the cap screw and lockwasher securing 
the generator to the adjusting bracket (17); pivot the 
generator toward the engine as far as possible and slip 

off the fan belts (18) from the pul ley (1 9) . 

(4) Support the generator and remove nut, lock- 
washer, and bolt from the front mounting bracket (13); 
follow the same procedure to free the generator from the 
rear mounting bracket (10), and remove the generator. 

b. Inspection and Service. 

(1) Loosen screw and remove the cover band (20, 
Fig. 4) to expose the commutator end of the generator. 
Inspect the commutator and brushes . 

CAUTION: Do not use emery cloth to clean a com- 
mutator or to seat brushes . The obrasive 
material will cause short circuits and 
seriously domoge the electrical equipment. 

(2) The commutator should have a polished surface. 
If it is dirty, run a strip of No. 00 sandpaper under the 
brudies and hold with the abrasive side against the com- 
mutator while turning the engine over a few times . 

(3) If there are high ridges of mice between the 

commutator segments or worn spots on the commutator, 
remove the generator and replace with a serviceable unit. 


(4) See that the brushes move freely in their holders. 
Replace the oil -soaked brushes and those that are worn to 

half their original length. 

c. Replacing Brushes. 

(1) Remove screw connecting the brush holder . 

Hold the brush tension spring up while removing the brush . 

(2) Install 0 new brush by holding the brush tension 
spring up while inserting the brushes into the holder. Re- 
lease the spring and connect the brush lead to the brush 
holder with the screw. 

(3) New brushes must be seated on the commutator . 
With the brushes in place, insert a strip of sandpaper Utween 
the brushes and commutator with the abrasive side against 
the brushes. Pul! the strip back and forth until the brushes 
conform to the commutator surface , Use a coarse paper for 

a rough cut and No. 00 sandpaper for the finish cut. Blow 
out all sand and caibon dust with compressed air. 

(4) Check tension of the brush spring with a spring 
scale. Hook the scale on the brush arm and pull directly in 
line with the brush holder. Correct tension should be 
between island 26 owices,,4 

d , Instol lotion (Fig, 4). 

(1) Secure the generator to the front mounting 
bracket (13) with bolt, lockwasher, and nut (16); follow the 
some procedure to secure the generator to the rear mounting 
bracket (10). Do not tighten nuts until fan belt tension is 
adjusted. 

(2) Pivot the generator toward the engine os for as 
pontbl* ond slip the fan b«lts (18) over the pulley (19). 

(3) Secure the adjusting bracket (17) to the generate 

(3) with cap screvr (21) and lockvwjsher; do not tighten. 

(4) Connect the generator cable (14) 

« to the generator terminal (15) . 
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(5) Adjust fan bait (step e). 
a. Balt Adjustment (Fig. 4). 

(1) Loosen cap screw (21) and nuts (16). 

(2) Force the generator away from the engine to a 
position where a firm push with the thumb, at a point mid- 
way between the pulleys will depress the belt about 1/2 Inch. 

(3) Hold the generator in this position and tighten 
the cap screw (21) on the adjusting bracket securing the 
generator In this position; tighten the nuts (16) on the front 
and rear mounting brackets (13 and 10). Check belt 
deflection . 

67. GENERATOR VOLTAGE REGULATION 
a. Preliminary Inspection. 

(1) Check the wiring to see that it is properly con- 
nected to the generator and regulator (Fig. 6). 

(2) Make sure the generator operates correctly with- 


out the regulator in The circuit. Remove the armature and 
battery leads from the regulator and connect an ammeter be- 
tween them. Remove the field lead from the regulator and while 
while operating at idle speed, touch the field lead to the 
regulator base. Increase the speed slowly noting the 
charging rate. DO NOT INCREASE THE OUTPUT ABOVE 
THE RATED OUTPUT OF THE GENERATOR. If the generator 
output will not build up, inspect the wiring harness for 
shorts and opens and remove the generator for overhaul . 

(3) Check the specific gravity and terminal voltage 
of the battery. If the battery is not up to specifications, 
substitute temporarily for test purposes a fully charged 
battery of the same type and capacity. 

(4) Inspect the wiring between the generator, reg- 
ulator and battery for broken wires and high resistance 
connections. Pay special attention to the ground connection 
at all three units. 

(5) Connect a reliable ammeter with 1 ampere 
graduations in series with the regulator "B" terminal and 
the lead removed from this terminal . Run the generator at 
a medium speed and turn on lights or accessories until 
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1 Armature spring- 

2 Moimting screw 

3 Mounting washer 

4 Armature 

5 Adjusting screw 

6 Adjusting nut 

7 Contact bracket screw 


8 Contact bracket washer 

9 Bracket insulation washer 

10 Bracket wa,sher 

11 Stationary contact 

12 Insulation bushing 

13 Contact bracket insulation 


Figure 16. HEAVY WIRE CIRCUIT BREAKER. 
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1 Armature spring 5 Adjusting nut 9 Armature stop 

2 Armature screw 6 Voltage regulator armature 10 Bracket screw 

3 Armature washer 7 Armature screw 11 Bracket washer 

4 Adjusting screw 8 Washer 12 Air gap adjusting bracket 


Figure 17. FINE WIRE CIRCUIT BREAKER. 


the ammeter shows a 10 ampere charging rate. At this 
charging rate measure the voltage drop between the fol- 
lowing points using an accurate voltmeter graduated in .1 
Volts divisions. The voltmeter should not show a reading 
above the maximum noted: 

<9) Generator "A"' terminal to regulator “A" 
terminal - .15 volt max. 

(0 Generator "F" terminal to regulator "F" 
terminal - .05 volt max. 

0 Battery terminal to regulator "B" terminal - 
.35 volt max. 

(i) Regulator ground screw to generator frame - 
.03 volt max. 

00 Regulator ground screw to battery ground post - 
.03 volt max. 

m Generator frame to battery ground post - 
.03 volt max. 


b. Test Procedure 

(1) Heavy Wire Circuit Breaker (Fig. 16). 

(2) Connect a relioble ammeter In series with the 
regulator "ft" terminal and the lead removed from the 
terminal. Connect on accurate voltmeter from the regu- 
lator "A" terminal to the regulator base and place a 
reliable thermometer neor the regulator (about 2 inches 
from the regulator cover but not touching the regulator). 

(3) Disconnect the field lead from the regulator 
"F" terminal and insert a variable resistance (3 amp. - 
50 ohm) capacity between the lead and the regulator 
terminal . (If no variable rheostat is available, increase 
engine speed slowly from Idle to control the generator 
voltoge.) 

(4) Run the generator at about 1000 generator 

R . P . M . Insert oil the resistance in the field circui^ then 
slowly reduce the resistance noting the voltage reading 
just before the change caused by the closing of the 
circuit breaker. Increase the charging rate to the figure 


49 



Ef'IC 3895-221-15/18 


1 Armature spring 

2 Armature screw 

3 Armature washer 

4 Current regulator armature 


5 Adjusting screw 

6 Adjusting nut 

7 Stop screw 

8 Stop washer 

gure 18. CENTER CUKKENT REGULATOR. 


9 Armature stop 

10 Bracket screw 

11 Bracket washer 

12 Air gap adjusting bracket 


specified for the regulator being tested, then reduce the 
charging rote by Inserting resistance In the field circuit. 
Note the ammeter reading just before the circuit breaker 
opens and the ammeter reading drops to zero. The 
closing voltage and the opening current should be within 
the limits specified . 

(5) An accurate method for noting the exact 
Instant of opening or closing of the circuit breaker Is to 
connect a headphone (2000 ohms or higher) to the battery 
and armature terminals of the regulator. Then the contact 
open or close click will be heatd In the headphone. 

(6) To adjust the closing voltages change the 
armature spring tension by bending the hanger at the lower 
end of the spring. Increase the spring tension to raise the 
closing voltage or decrease the tension to lower the 
voltage. To adjust the opening voltage raise or lower the 
stationary contact keeping the contact perfectly aligned. 
Increasing the contact gap increases the opening current. 
Change the contact gap by expanding or contracting the 
the stationary contact bracket, keeping the contacts 
aligned. Do not adjust the gap between the contacts to 
less than the specified minimum. 


(7) Fine Wire Circuit Breaker (Fig. 17). 

(8) Connect the ammeter as noted above and con- 
nect the voltmeter from the regulator "B" terminal to the 
regulator base. Remove the variable resistance from the 
field circuit. 

(9) Run the generator at 10 amperes output for 15 
minutes to make sure the regulator is at normal operating 
temperature. Have the cover on the unit during this warm 
up period and when taking readings. 

(10) Stop the engine then bring It up to approxi- 
mately 3000 generator R.P.M. Adjust to 10 amperes out- 
put by, turning on lights or accessories and then note the 
voltmeter reading. This reading should be within the 
limits specified for the voltage regulator operation. To ad- 
just the operating voltage change the armature spring tension 
by bending the hanger at the lower end of the armature 
spring. After each adjustment stop the engine, then restart 
it. Bring it up to speed and adjust the current before taking 
a reading. Be sure the cover is on the unit when taking 
readings. 
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Figure 19. VOLTAGE REGULATOR ASSEMBLY. 

(1 1) In order to obtain on accurate indication of the 
operation of the voltage regulator unit connect a headphone 
(2000 Ohms or higher) between the "F" terminal and ground 
to pick up the sound of the opening and closing of the 
contacts. The clicks should be regular and clear without ir- 
regularities or missing . If the tone is not clear and regu ar 
or if the meter fluctuation is excessive, remove 
cover and inspect the contacts. The contacts should be flat 
and not burned excessively and should be aligned to make 
full face contact. If the contacts need cleaning refer to 
paragraph 4 for the method. 

(12) Center Current Regulator (Fig. 18). 

.(13) Connect the regulator and instruments as des- 
cribed above for the voltage regulator (paragraph (2) ) a 
run the generator at approximately 3000 generator R.P.M. 


1 Regulator cover 

2 Cover mounting screw 

3 "’O” ring seal 

4 Base mounting screw 

5 Circuit breaker coil assembly 

6 Current regulator coil assembly 

7 Voltage regulator coil assembly 

8 Lead connection nut 

9 Series coil connection 

10 Capacitor lead screw 

11 Screw 

12 Washer 

13 Insulating base 

14 Plain washer 

15 Nut 

16 Resistor 

17 Washer 

18 Screw 

19 Resistor bracket 

20 Mounting nut 

21 Washer 

22 Mounting screw 

23 Pipe plug 

24 Button resistor 

25 Mounting screw 

26 Receptacle 

27 Capacitor and lead assembly 

28 Receptacle and lead assembly 

29 Base 

30 Regulator mounting screw 

31 Regulator mounting bracket 


Turn on lights ond accessories so that the generator must 
charge at its maximum rote. The ammeter should show a 
reading within the limits specified. To adjust the 
amperage change the armature spring tension by hewing the 
hanger at the lower end of the armature sprii^. After each 
adjustment, stop the engine and restart it. ^3* 

up to speed ond take an ammeter reading . Have the cover 


(14) The current regulator unit is temperature 
smpensated so that the controlled output varies with 
imperature. After the 15 minutes warm-up at 10 

,e current regulator should control as spec, led for Test A . 

• the regulator is hotter than this due to additional operation 
„ controlled current will be lower. For an accurate check 
perote at full output for 15 minutes before checxing current 
5 Test "B" 

(15) In order to obtain an accurate indication of the 
perotion of the current regulotor unit cohttef ° headphone 

2000 ohms or higher) between the regulator_ F 

ind ground to pick up the sound of the opening and c osing 
,f the contacts. The clicks should be clear and 
lut irregularities or missing . If the tone is not = 
egular, remove the regulator cover and inspect the contacts, 
rhe contacts should be flat, not burned excessively, ond 
hould be aligned to make full foce contact. 

(16) Inspect the cantacts on all three units. In 

narmal use the contocts will become grayed ^ ^ 

ere burned or dirty or if they are not smooth, 

with a »6 America, Swiss cut. Equalling f''*’ 

parallel and lengthwise to the armature. File just •'““sh “ 

that the contacts present a smooth surfoce tov«r eac 

it is not necessory to remove every trace of pitting. 
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(17) After fitlng, dampen a piece of linen or lintless 
bond tape In refined carbon tetrachloride and draw the tape 
between the contacts. Repeat with a dry piece of tape. Use 
cleon tope for each set of contacts. 

(18) Operate the unit at 10 amperes output for 5 
minutes with the cover on this regulator. Repeat the testing 
procedure for all units os described In paragraphs (1), (2) and 

(3) above. Be sure cover is on regulator when taking 
reading . 

c. Removal and Installation. Disconnect the lead 
v/Ires“ remove attaching parts Trom mounting brackets 
(31, Fig. 19), and lift regulator (52, Fig. 3) from engine. 
Install by reversing removal procedures. 

d. Disassembly ond Reossemb ty. Disassemble and re- 
assemble the voltage regulator components according to. the 
numerical sequence of item numbers shown in Figures 16, 

17, 18 and 19. 

68. STARTER MOTOR 

a . Removal and Installation (Fig. 4). 

(1) Disconnect and remove lead wires and cables 
(31, 32, 34 and 35, Fig. 6), remove the cap screws 

(3341 j, and withdraw the starter motor assembly 

(9) from the engine. 

(2) Install the starter motor onto the engine bell 
housing by reversing the procedures of step (1). 

b . Clean and Inspect. 

(1) Inspect the electrical leads, cables, and 
jumper wire for cracks, weqr, and corrosion at the terminals. 
Wipe with a cloth dampened with an approved cleaning 
solvent and dry thoroughly. Inspect for worn, cracked, 
frayed, or oil-soaked insulation and replace defective 

parts . 

(2) Clean the outside of the engine starter motor 
with a cloth dampened with an approved cleaning solvent 
ond dry thoroughly. 

(3) Remove the cover band and inspect the starter. 

If the starter Is visibly worn or damaged, brushes do not 
seat properly on the commutator; or, if the commutator is 
rough and out-of-round, pitted, or has high mica, replace 
the starter or report to field maintenance. 

(4) Position the cover band on the starter and 
secure by snapping cover band on the friction catch. 

c. On-equipment Testing. 

(1) A periodic inspection should be made of the 
starting circuit. While the Interval between these checks 
will vary occording to the type of service, they should, 
under normal conditions, be made every 100 hours. At 
this check the following points should be inspected. 

(2) The starting circuit should be inspected to be 
sure all connections are clean and tight ond that the in- 
sulation on the wires is not worn or damaged. The starting 
circuit should be given a voltage los.s test to make sure there 
is no toss of starting motor efficiency due to high resistance 


connections, in making this check the voltage loss from 
the battery terminal to the starting motor terminal shouid 
not exceed .30 volts maximum for each 100 amperes. 

The loss in voltage between the battery ground post and 
the starting motor frame should not exceed .10 volts 
maximum for each 100 amperes. If the voltage 'Oss ;s 
greater than the above limits the voltage should be 
measured over each part of the circuit to locate the 
resistance causing voltage loss. 

(3) If the commutator is dirty or discolored it can 
be cleaned with No. 00 sandpaper. Blow the sand out of 
the motor after cleaning . Should the commutator be rough 
or worn the motor should be removed from the engine for 
cleaning and reconditioning. 

(4) The brushes should slide freely in their holders 
and make full contact on the commutator. Worn brushes 
should be replaced. 

69. MAGNETO 

a . R emoval (Fig , 3) . 

(1) Disconnect the ignition switcfi lead from the 
magneto (69) terminal. 

(2) Remove ignition cables and remove number one 
spark plug. Then crank the engine while holding finger 
over the hole to get number one piston up to top-dead- 
center. At the same time watch through hole in bell 
housing until markings appear showing thot number one 
cylinder is at top-dead-center . 

(3) Remove hex nut and washer from the bottom of 
the magneto housing . 

(4) Support magneto and remove hex nut, flat washer, 
and star washer from the top of the magneto housing, and 
remove the magneto and gasket . 

b. Installation . Reverse removal procedures. If engine 
warturned over with magneto removed, repeat step a. (2) . 
Exercise care when engaging Impulse coupling with Tlot in 
governor drive gear. 

c. Breaker Points and Condenser. (Fig. 20). 

{]) Removal . Remove the four screws and lock- 
washers that secure the magneto end cap (3) to the magneto 
housing, and remove the end cap. Note the position of 
the rotor for correct installation and remove It. 

(2) Remove the terminal screw (40) and washer (39) 
to release the capacitor (29) lead, coil (51) lead, and the 
movable contact spring. 

(3) Remove the snap ring (36) from the pivot pin and 
remove the movable contact arm (38) . 

(4) Remove the contact support locking screw and 
washer (3^j remove contact support locking screw (27), flat 
washer (26), and felt wick (25). Lift the stationary contact 
plate from the magneto, 

(5) Remove screw (31) and washer (30) from the 
condenser band and rerrvove the capacitor (29) . 
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1 Machine screw 

2 Lock washer 

3 End cap 

4 Gasket 

5 Machine screw 

6 Washer 

7 Insulating washer 

8 Distributor block 

9 Lead suppressor 

10 Electrical contact brush 

11 Nut 

12 Lock washer 

13 Shell 

14 Spring 

15 Hub assembly 

16 Inner washer 

17 Rotor seal 

18 Pin 

19 Frame 

20 Snap ring 

21 Shim 


22 Bearing 

23 Drive end ring 

24 Magnetic rotor 

25 Cam/holder wick 

26 Lock washer 

27 Machine screw 

28 Flat washer 

29 Fixed capacitor 

30 Flat washer 

31 Machine screw 

32 Bearing 

33 Rotor gear 

34 Gear assembly 

35 Ignition rotor 

36 Snap ring 

37 Screw 

38 Contact arm set 

39 Flat washer 

40 Screw 

41 Bearing 

42 Ring 


43 Machine screw 

44 Bearing support 

45 Pin 

46 Snap ring 

47 Rotor key 

48 Machine screw 

49 Lock washer 

50 Clip 

51 Coil 

52 Set screw 

53 Machine screw 

54 Primary ground 

55 Guide strip 

56 Bushing 

57 Lock washer 

58 Hex nut 

59 Terminal insulation 

60 Machine screw 

61 Vent screeen 

62 Vent cover 

63 Screw 


Figure 20. MAGNETO ASSEMBLY. 


(6) Installation. Position the stationary contact 
plate on the dowel pin and secure the left side of the plate 
with a lock washer and screw (37) . With the felt wick (25) 
in place, secure the right side of the plate with the flat 
washer (26) and screw (27) . 

(7) Secure the movable contact arm (38) to the 
pivot pin with the snap ring (36). Attach the contact spring, 
coil lead, and condenser lead to the terminal with the 
lockwosher and screw (40) . 

(8) Adjust the gap of the breaker points as instructed 
in paragraph e. 

(9) Position the ignition rotor (35) on the end of the 
shaft. Secure the end cap (3) with gasket (4) to the magneto 
frame (19) with the four screws and lockwashers. 


d. Cleaning, Inspection, and Repair. 

(1) With the end cap and distributor rotor removed, 
use a clean cloth to remove accumulated dust, grease, or 
moisture from the inside of the magneto frame and the 
breaker points assembly. 

(2) Inspect the breaker points for signs of pitting, 
pyramiding, or otherwise unevenly worn surfaces. 

(3) A fine tungsten file or stone should be used to 

re-surface worn points. Replace badly worn or pitted points 
Adjust the breaker point gap as instructed in paragraph e, 
after re-surfacing points, 

NOTE; If gt any time the breaker points show signs of 

burning or pining, install a new copocitor of the proper 

type. 
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• ^op Adjustment. 

(1) With the end cap and distributor rotor removed, 
turn over the engine until the movable contact arm is on 
the high point of the com. Check the breaker points gap 
clearance with a feeler gage. The gap should be 0.018 to 
0.020 inch . 

(2) To adjust the gap, loosen the contact support 
locking screws, and move the stationary contact plate until 
the proper gap cleorance is obtained. When the proper 
gap is obtained, lock the stationary contact plate in 
position by tightening the two locking screws. 

(3) Toke a final measurement of the breaker point 
gap after the locking screws are tightened. 

f.* Timing the Engine. 

(1) Crank the engine over until the timing mark 
DC on the flywheel is visible through the inspection hole 
located above the starting motor in the flywheel housing. 
Make a white chalk mark on the flywheel in line with the 
timing mark DC, and a horizontal chalk mark on flywheel 
housing in line with the center of the inspection hole. 

(2) Hook up a timing light, with the high tension 
lead to the No. 1 spark plug and the two leads remaining 
to the proper battery terminals. 

NOTE: To connect timing light to No. 1 spark plug, 
disconnect the shielded lead to the spark plug. Insert a 
connector into the spark plug and attach the shielded 
lead to the connector. Then clip the high tension lead 
of the timing light to the connector. 

(3) With the engine idling, direct the timing 
light into the inspection hole and check the position of 
the timing mark DC on the flywheel with the center of 


the inspection hole. If the mark is past the center of the 
inspection hole before the flash occurs, the timing is slow. 

If ^e flash occurs before the mork gets to the center of the 
inspection hole, the timing is fast. 

(4) Loosen hex nut on top of the magneto housing 
ond hex nut on the bottom of the magneto housing so 
that the magneto body may be turned freely. To advance 
the timing, turn the magneto body very slightly in a clock- 
wise direction. To retard the timing, turn the magneto 
body very slightly in a counterclockwise direction. 

(5) After making any timing adjustments, recheck 
the timing again with the timing light. 

(6) Tighten hex nut on the top of the magneto 
housing and hex nut on the bottom of the housing, securing 
the magneto in this position. 

70. SWITCHES AND LIGHTS 

a. Removal and Installation. Remove and install the 
switcTies and lights of the engine electrical system at their 
proper location as shown in Figures 6 and 3. 

k‘ Cleaning, Inspect, and Repair. 

(1) Wipe parts clean with a cloth dompened In an 
approved cleaning solvent, and dry thoroughly. 

(2) Inspect for broken, deteriorated or otherwise 
unserviceable lead wires. Closely inspect terminal or 
connection ends for burned or distorted areas. Check for 
proper ground connections. 

(3) Discard switches, lights, and wiring found 
defec^Ve, and replace them with new parts having the same 
part numbers . 


Section VII . COOLANT SYSTEM 


71. GENERAL 

The engine coolant system consists of a radiator, 
combination fan and water pump, thermostat, and the hoses 
through which the coolant is constantly circuloted. In 
addition to being the storage reservoir for the coolant, 
the radiator’s main purpose is to dissipate excessive coolant 
temperature through the tube and fin construction of the 
radiator. Correct engine operating temperature is main- 
tained by a thermostat located in the engine cylinder head 
and connected to the radiator with hoses, by controlling 
the flow of coolant through the radiator. A four-bladed 
fan, mounted ahead of the radiator, forces air through the 
fins Qf fhg radiator and accelerates the process of cooling 
the liquid. The belt-driven, centrifugal type water pump 
circulates the coolant through the engine block, cylinder 
head, and radiator through the hoses. 

72. HOSES, CLAMPS, LINES AND FITTINGS 

a. Removal and Installation. Removal and installation of 
the coolant conveying fioses and lines (Fig. 33) is accom- 
plished upon removal and installation of their respective 
clamps, connectors, and fittings in their obvious manner. 


b. Inspect. 

(1) Inspect all hoses for cracks in outer surfaces; 
squeeze by hand along the entire hose length and test for 
wall strength. Hoses with cracks, and are easily compressed, 
indicate that the hoses have started to rot Internally and are 
to be discarded. 

(2) Inspect for signs of leakage at hose ends; if the 
screw-type clamps cannot be tightened further, or are 
defective, discard and replace with new clamp. It is good 
practice to use new clamps when new hoses are installed. 

c. Repair. Repair of these parts is limited to discarding 
defective parts and installing new parts having the same part 
numbers. Do not attempt replacement without first draining 
the coolant system of its contents at plug (7, Fig. 8) . 

73. THERMOSTAT 

Q. Removal (Fig. 21) . 

(1) Drain radiator and block by opening drain plug 
(7, Fig. 8). 
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1 Pipe elbow 

2 Cap screw 

3 Lock washer 

4 Tube nut 

5 ^pass line 

6 Adapter 

7 Hose clamp 

8 Preformed hose 

9 Housing 

10 Thermostat 

11 Gasket 

12 Hex nut 

13 Washer 

14 Water outlet 

15 Gasket 


Figure 21 . THERMOSTAT AND HOUSING 


radiator 


(2) Loosen hose clamps and remove hose connecting 
and thermostat housi ng ( 9 5 Fig • > • 


(3) Loosen clamps (7) and remove hose ( 8 ) connecting, 
thermostat housing and water pump. 


then slide the thermostat housing (9) with gasket (11) m 
place down over the thermostat, and secure in position 
with two cap screws (2) and lock washers (3) . 

(3) Install elbow (1) in thermostat housing and 
bypass connector ( 6 ) in the water pump. Attach bypass 
line (5) to both with connector nuts (4). 


(4) Remove bypass line (5) by loosening connector 
nuts (4); remove elbow (1) from the thermostat housing (9) 
and the bypass connector ( 6 ) from the water pump. 

(5) Remove two cap screws (2) and lock washers (3), 
and lift off the thermostat housing gasket ( 1 1 ); remove 
thermostat ( 10 ) which is inside thermostat housing. 

( 6 ) Remove two nuts (12) and lock washers (13) 
holding the water outlet (14) to the cylinder head; remove 
gasket (15). 

b. Cleaning and Repair. 

(1) Thermostat should be washed out thoroughly to 
remove any rust that may have accumulated on it. 

(2) Inspect thermostat for proper seating. Seat 
should be closed when the thermostat is cold . If seat remains 
open, thermostat is defective; replace it. 

(3) Inspect the thermostat housing and water outlet 
neck for cracks or other defects which may result in leakage. 

(4) Check the condition of the water hoses and 
bypass line. 

(5) Replace both gaskets, 
c. Installation (Fig. 21). 

(1) Install the gasket (15) on the cylinder head,- 
center the water autlet (14) on the head and secure with 
two nuts ( 12 ) and lock washers (13) . 

(2) Place the thermostat (10) in the water outlet; 


(4) Install the hose connecting radiator and thermo- 
stat housing; install hose ( 8 ) connecting thermostat housing 
and water pump, and secure with clomps (7) . 

( 5 ) Install and close engine drain plug (7, Fig. 8 ), 
and refill cooling system. Refer to Table II. 


74. FAN BELTS 

a. Remove and Instoll . Remove and install the fan 
beltsll 8 . Fig. 4 ) as outlined in paragraphs 66 a (3) and 
66 d ( 2 ) . 

b. Belt Adjustment. Adjust the fon belts os outlined 
in paragraph 66 e . 

75. FAN 


a. Removal (Fig . 22) . 

(1) Although difficult, it is possible (emergency 
only) to remove the fan without first removing the rodiator. 

(2) Remove the four cap screws (15) and lock 
washers (14) that secure the fan blade (13) to the fan 
pulley ( 12 ), and withdraw the fan from the pulley. 

b. Install. Secure the fan to the fan pulley with its 
atta<?iing parts . 

e. Repair . Carefully straighten bent or warped fan 

blades, being sure to retain the original blade pitch . 
Discard a cracked, badly bent, or out of line fan assembly, 
and replace it with a new assembly having the some part 
number. 
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1 Gasket 

2 Cap screw 

3 Washer 

4 Pump cover 


5 Gasket 

6 Impeller 

7 Seal assembly 

8 Retaining ring 


9 Pump body 

10 Shaft assembly 

11 Retaining ring 

12 Drive pulley 


13 Fan blade 

14 Lock washer 

15 Capscrew 

16 Drive belt 


Figure 22. FAN AND WATER PUMP 


76. WATER PUMP 

a. Removal . 

0) Drain coolant system at plug (7, Fig, 8), 
remove radiator and shroud (par. 137), and remove fan 
(par. 75). 

(2) Remove water pump to thermostat bypass 
line (5, Fig. 21), remove fan belts (par. 66a (3), remove 
the attaching parts that secure the water pump body 
(9, Fig, 22) to the engine, and withdraw the pump as an 
assembly. 

b. Disassembly (Fig. 22) . 

(1) Use a puller to remove the press fit pump 
pulley (12). 

(2) Remove the outer retaining ring (1 1) from the 
pump body (9) . 

(3) Remote five cop screws (2) and lock washers (3) 
to remove the pump cover (4) and gasket (5) , 

(4) Support the pump body (9) at suitable points 
and press th6 shaft and bearing assembly from the pump 
body; remove the inner retaining ring (8) from the groove 
on the bearing. 

(5) Press the seal assembly (7) out of the pump body . 


c. Cleaning ond Repair. 

(1) Use a wire brush to thoroughly clean the rust 
scale from the inside of the pump body. Inspect the body 
and cover for cracks. 

(2) Check the impeller for pitting or chipped blades; 
replace if necessary. 

(3) Check the pulley for cracks or other damage, 
and replace if necessary. 

(4) Check seal spring for fatigue condition. Re- 
ploce as an entire assembly. 

(5) Check the bearing and shaft assembly for general 
condition. If the bearing binds or the shaft appears discolored, 
replace as an assembly. 

d. Reassembly (See Fig. 22). 

(1) Press the seal assembly (7) into the pump body 
(9). 

(2) Install retaining ring (8) in the groove on the 
bearing and shaft assembly into the pump body and secure 
with the outer retaining ring (11). 

(3) Apply a thin coat of grease on the shaft and 
press on Impeller (6) flush with end of the shaft. 0.031 
inch is the proper clearance between impeller and pump 
body. 
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(4) Install pump pulley (12) as in Step d (3) above. 
Flush with end of the shaft. 

(5) Install new gasket (5) and pomp cover (4), and 
secure with five cap screws (2) and lock washers (3) . 

e. Installation. Install the water pump asse^mbly by ^ 

reversing the pro^dures outlined in paragraph 76a . Service 
the coolant system (Table II). 


77. WATER JACKETS 


The water jackets are actually the preformed metal water 
conveying lines outlined in paragraph 72.^ Remove, inspec , 
and install the jackets according to these instructions. 


uncovered by removing the scale and other deposit. It may 
be necessary to replace some of the hoses if inspection shows 
them to have cracks or thin walls, an indication that in- 
ternally the hose has begun to rot. 

(5) Service. Level of liquid in cooling 

system must be maintained above the radiator inlet of the 
engine. To do this it is necessary that this be checked at 
least daily. If the unit is operated for long periods in 
high altitudes or high temperature areas, it will be nec- 
essary to check more often. 

b. Shroud Repair. Repair of the radiator shroud is 
limited to pounding out minor dents and^ distortions and 
protecting bare metal surfaces by applying paint. Discard 
and replace a shroud that is beyond these repair procedures. 


78. RADIATOR AND SHROUD 


a. Cleaning and Flushing Radiator. 

(1) Cleaning: Keep air passages through the radiator 

core clean by frequent cleaning, compresse 

under 40-psi pressure . For best 

results, oir should be applied in the op- 

posite direction to flow of air. 

(2) Neutrolizino: To thoroughly clean out the 
cooling system, the temperature of coolant should 
raised to approximately 190° F. by operot.ng the engine 
with the radiator covered os much as required. Ada a 
standard issue flushing agent in recommende propor lori 
cooling liquid and allow engine to run approximately 10 
minutes at the high temperature. This should 

major portion of scale and oxidation frorn the water possages 
and thoroughly neutralize any acid condition. 


(3) Flushing. Entire cooling system should then be 
drained and flushed with water in order to thoroughly wash 
out all deposits loosened by the boiling-out operation. 
Engine must be allowed to cool down thoroughly before 
being flushed with cold water; otherwise, there is danger 
of cracking the cylinder block. 


(4) Leaks. After the preceding operations are 
completed, all water connections and passages must be 
inspected for leaks as it is quite possible that some may be 


79. WATER TEMPERATURE GAGE SENDING UNIT 

The water temperature gage (35 > ^ig* 3) 
engine hood • Its purpose is to indicate the running 
temperature of the engine; this is accomplished by means 
of a cable connected to the gage and a sensing or 
sending unit (5, Fig, 4) installed into the drum side, 
rear end of the engine head. The P 

temperature of the engine is between 160° F. and 180^ P. 
As the water circulates through the running engine, it 
warms up to a temperature within this range, and indicates 
the exact water temperature on the water temperature 
gage which is calibrated from 100 to 200 degrees 


the 


a. Removal and Installation. Unscrew the sending 
unitTrom the backside ot the engTne head, detach the 
opposite end of the cable from the water gage, and with- 
draw the assembly from the cable support located on top 
of the engine. Install by reversing this procedure, being 
sure that connections are clean and secure. 


b. Cleaning and Repair. Wipe the sending unit ^ 
cl earl, using a cloth saturated with an approved cleaning 
solverit. Dry thoroughly. If the sending unit transmits 
temperatures other than those which are considered normal, 
and the coolant system is properly serviced, the 
unit must be assumed defective and is to be discarded and 
replaced with a new unit having the same part number. 


Section VIII. LUBRICATION SYSTEM 


80. GENERAL 

The engine lubricating system is a pressure type ar- 
rangement, with the pressure being supplied by a gear 
type oil pump which is located in the engine oil 
is supplied to the oil pan through the oil filter tube (60, 

Fig. 3) which is equipped with a filler cap. . 

are exhausted from the crankcase through tube (30, Fig. 

The oil pump circulates the oil supply from the oil pan 
up and into a full flow oil filter, through tubing to 
the internal moving parts of the engine, and then returns 
through ports provided for, by gravity flow, back into the 
oil pan where the cycle is repeated as long as the engine 
is running. The oil filter (3, Fig. 3) retains minute 
particles of dirt suspended in the oil as the oil passes 
through the filter, thereby allowing only clean and 
protective oil from reaching the moving ports. 


81 . OIL FILTER 

o. R.moval and Instol lotion (Fig. 23)_, Dis^nnect 
th«-oTl flTiSr inlet and outlet sU^ply Ime. 

(8 Fig. 4) at the elbows installed in the upper side 
and bottom of the filter. Remove the ettochmg parts 
that secure the filter mounting strops to the air deoner 
and filter mounting bracket. Install the oil filter y 
reversing these procedures. Check for leakage at elbovis. 

b. Disassembly and Reossem bly (Fig. 23). 

(1) Remove the cover cop screvr 0) and ca refully 
lift the cover (3), spring (4), and gasket (5) from the filter 
body 0 . 

(2) Disassembly is complete upon lifting out the 
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Figure 23 . 
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|EMC 3895-221-15/23 
OIL FILTER ASSEMBLY. 


filtering cartridge (6) and discarding it. Do not remove 
the spacer located on the body centertube . 


1 Cap screw 

2 Gasket 

3 Cover 

4 Spring 

5 Gasket 

6 Cartridge 

7 Body 

8 Mounting strap 

9 Lock washer 

10 Screw 

11 Bolt 

12 Inlet and outlet elbow 

13 Inlet hose 

14 Lock washer 

15 Hex nut 

16 Drain plug 

17 Socket 

18 Nut 

19 Nipple 

20 Nipple 

21 Inlet tee 

22 Wire clamp 

23 Outlet hose 

24 Street elbow 

25 Hose clamp 

26 Rubber grommet 

27 Mounting screw 

28 Hex nut 

29 Flat washer 


is located on the volve cover, the other (7, Fig . 4) on 
the lower bock-side of the engine. To install, be sure 
that the threaded portion of the breathers ore started evenly, 
and then turn down tightly. 

b. Clean end Inspect. Wash breathers in an approved 
cleaning solvent and dry thoroughly . Inspect for cracks, 
breaks, or damaged threads, discard parts having these 
signs. 

83. OIL LINES AND FITTINGS 

a. Removal and Installation. Removal and installation 

of the oil lines is accomplished upon the removal and in- 
stallation of the fittings of the various components 

which make up the oil supply line system, 

b. Inspect and repair. Inspect the oil lines and tubing 

for restricting sharp cuts, or other signs of obvious 

damage which would impair the flow of oil . Inspect 
threaded areas of all connectors for damage . Discard all 
damaged parts and install new parts having the some part 
number . 


(3) Reassemble the oil filter assembly by reversing 
the procedures of the two preceding steps. 

c. Cleaning and Repair. 

(1) Wash all parts in an approved cleaning solvent 
and dry thoroughly, being sure that all foreign particles 
have been removed . 

■I the cartridge, gasket, and all other 
severe dents, and damaged threads. 

'■HFRS 

)n. The crankcase breathers 
»n type. One (30, Fig. 33) 


84. OIL PRESSURE GAGE SENDING UNIT 

The oil pressure gage sending unit (6, Fig. 4) is mounted 
on the rear, backside of the engine and just ahead of the 
flywheel bellhousing. Its purpose is to sense and tronsmit 
(send) the oil pressure within the lubrication system, v/hich, 
with the engine running at normal speed and temperatures, 
should be 15 pounds per square inch. The pressure Is 
transmitted through a cable to the oil pressure gage (34, 

Fig . 3) which is calibrated from 0 to 50 psi . With the 
coolant and lubrication systems serviced properly and 
proven free from malfunction, a reading on the oil pressure 
gage other than 15 psi would indicate that the sending unit 
is defective and requires replacement with a new unit having 
the same part number. 


58 






EMC 3 S 9 5-221-15/24 

Figure 24. OIL PRESSURE RELIEF VALVE. 


1 Cap nut 

2 Gasket 

3 Hex nut 

4 Gasket 

5 Screw 

6 Spring 

7 Piston 


a. Removal and installation. Disconnect the oij_ pressure 
gag"^ sending unit cable at Ae''"crankcase breather (7, Fig. 4) 
and at the rear of the oil pressure gage (34, Fig 3) . 

Reverse procedure to snstal! . 

b. Cleanina and Repair. Wash sending unit in an ap- 
proved cleaning solventT^d blow dry with compressed air. 
If oil pressure readings were erratic during engine operation, 
install a new sending unit and re-check gage readings. If 
situation is not corrected, trouble is In gage and must be 
replaced. 

85. OIL PRESSURE RELIEF VALVE. 

a. Removal and Disossembly (Fig. 24). 

(1) Remove the acorn cop nut (1), gasket (2), 
nut (3), and gasket (4) . 

(2) Remove the adjusting screw (5), and lift out 
the spring (6) and valve piston (7). 

b . Cleaning and Inspection. 

(1) Wash all parts thoroughly In cleaning solvent. 

(2) Check the valve plunger for wear and scoring 
or other damage; replace if necessary. 

(3) Check the spring for loss of tension or other 


defects and replace if necessary, 

c. Reassembly and Instol lotion . 

(1) Insert the valve piston (7) and spring (6) in the 
opening in the block. Screw the adjusting screw (5) about 
halfway in, and secure with gasket (4) and nut (3) . 

(2) Install gasket (2) and acorn cap nut (1) on the 
adjusting screw (5) . 

(3) Start the engine and check oil pressure. If 
pressure is below 15 or over 25 pounds at running temp- 
erature, adjust oil pressure (step d) . 

NOTE: The oil pressure should not be judged to be 
too high or too low until it is known that the proper weight 
of oil is being used and that the engine Is warmed up 
to normal operating temperature. 

d. Adjustment. 

(1) Remove acorn nut (1) and gasket (2). 

(2) Loosen nut (3) and turn adjusting screw (5) 
clockwise to increase oil pressure and counterclockwise 
to decrease oil pressure. 

(3) After desired pressure is obtained, tighten nut 

(3) and install gasket (2) and acorn cap nut (1>. 


Section IX. EXHAUST SYSTEM 


86. GENERAL 

The engine exhaust system consists of a muffler,^ its 
standpipe, and the intake and exhaust manifold 
The manifold is ottached to the upper right side of the 
engine block, and its purpose is to vent or exhaust the spent 
fuel vapors after their combuslon in the chambers of the 
engine. The standpipe is screwed Into the top port of the 
manifold flange in a vertical position, and the sound- 
deadener muffler is secured to its uppermost end. 

87. EXHAUST PIPE AND MUFFLER 

n. Removal and Instol lotion . Unscrew the muffler 
and slandpipe (29, Fig. 3) friSTSe large port on top of 
the intake and exhaust manifold (36, Fig. 33); unscrew 
to remove, being careful not to damage the threads 
or crack the manifold casting by twisting unevenly. In- 
stall by reversing procedures. 


b. Cleaning and Repoir. Clean the muffler and 
exhoust pipe with d stifi, wire-brlstle brush, inspect for 
areas that have rusted through. Discard both parts if _ 
excessively rusted, dented, bent, or otherwise unservice- 

able . 

88. INTAKE AND EXHAUST MANIFOLD 

a . Removal . 

(1) Remove the carburetor (77, Fig. 3) (par. 59a). 

(2) Remove the muffler and exhaust pipe (par, 87a) 

(3) Remove the nuts and washers which secure the 
manifold (36, Fig. 33) to the engine crankcase. 

b. Cleon ina and Repair. Scrape owoy coibon from th 
manlTold Interior, then clSSfTinside and out using a stiff 


59 



wire-brisfle brush, and wash in an approved cleaning 
solution. Discard a manifold having cracks, chipped 
mounting surfaces, or other signs of unserviceability. 

Discard used manifold gaskets. 

Instqi lotion. Install the manifold in essentially 
the reverse order of ^he removal instructions (par. 88a). 

89. INTAKE AND EXHAUST VALVES 

a . Valve Cover Removal . 

(1) Remove the intake and exhaust manifold 
(par . 88) . 

(2) Remove the two valve cover cap screws and 
carefully lift the cover and gasket from the side of the 
engine . Do not use any tool to pry the cover off, as it 
could possibly damage the sealing surfaces of the cover. 


b . Tappet Adjustment . 

(1) Start the engine, warm to operating temp~ 
erature, and set at fast idle speed. 

(2) Valve clearance is accomplished by turning 
the adjusting screw either clockwise to increase 
clearance, or counterclockwise to decrease clearance. 

(3) Using a blade feeler gage, set the exhaust 
valves 0.008 inch, and the intake valves at 0.006 inch. 

c. Cover installation. Reset the engine to normal 
idling speed , i nsta 1 1 the"Vt» I ve cover in the reverse pro- 
cedures of step 89a (2), install the intake and exhaust mani 
fold per paragraph 88c. Be sure to use a new gasket when 
installing the valve cover. 


Section X. CONTROLS AND INSTRUMENTS 


90. GENERAL 

The controls and Instruments required for the operation of 
the concrete mixer are located on the forward wall of the 
engine hood, on a bracket to the lower left side of the air 
cleaner, and on the lower left side of the radiator front. 

The purpose of these controls and instruments has been out- 
lined in Section 11 of Chapter 2. 


a. Removal and Instal lotion. The removal and instal- 
lation procedures of the engine controls and instruments are 
all basically similar to each other, insofar as they are all 
installed from outside and through their mounting location 
holes, and secured from within by drawing up on a ring- 
type screw nut. Disengage or disconnect the cables and 
wires from their sockets or terminals. The following controls 
and instruments are Involved: 

(1) Choke control (6, Fig. 8). 


(2) Governor control (42, Fig. 3). 

(3) Ignition switch (3, Fig. 8). 

(4) Battery Indicator (26, Fig. 3). 

(5) Fuel gage (25, Fig. 3). 

(6) Starter button (2, Fig. 8). 

(7) Tach-hour meter (31, Fig. 3). 

(8) Oil pressure indicator (34, Fig. 3). 

(9) Water temperature gage (35, Fig. 3) . 

b. Clean and Inspect. Wipe gage glass with a clean, 
damp cloth, wipe cable with a solvent-saturated cloth, one 
blow accumulated dirt from instruments with compressed air 
Discard items showing signs of damage, broken glass, and 
defective wires or cables. 


Section XI. BODY, HOOD AND HULL PANEL ASSEMBLIES 


91. DESCRIPTION 

The operating mechanism of the concrete mixer and of the 
engine is protected from adverse elements and bodily contact 
by means of guards, covers, hoods, and panels. Batteries 
are stored in a weather-proof box (15, Fig. 2), as are 
wiping cloths, tools, and whatever else the operator deems 
necessary, stored In the tool box (16, Fig. 2). These parts 
are fabricated from a suitable gauge sheet metal, and, as is 
the case of the battery and tool box, are lead coated to 
prevent corrosion or rust deposi ts . 

92. TOOL BOX, STOWAGE RACKS, AND BOXES 

o. Tool Box. The tool box (16, Fig. 2) is mounted at 
the forward left side of the mixer frame and contains the 
engine hand crank for emergency starting of the engine, as 
well as, other objects such as wiping cloths or items that 


the operator might place therein for proper maintenance 
of the mixer. The box is supported by two angle iron 
brackets (18, Fig. 46) attached to the mixer frame leg 
support. Removal and installation of the tool box is ac- 
complished upon the removal and Installation of the 
bracket attaching nuts, washers, and cap screws . The 
tool box cover hinges are welded to the box and cover; 
removal of the cover is accomplished by tapping out the 
hinge pins. Discard damaged or unserviceable tool box 
and replace it with a new box assembly. 

k* ^I'tery Box . The battery box (15, Fig. 2) is 
mounted at the I eft rear of the mixer, and houses the 
two batteries required for the mixer 12-vol t electrical 
system . See Figure 14 and refer to paragraph 63 for 
removal and installation procedures. Discard an un- 
serviceable battery box, its cover (1), or its grommets 
(9), and install new parts having the same part numbers. 
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93. HOOD AND SIDE PANELS 


a* R en-ovol (See Fig. 2). Removal of the engine ^ 
hoodl33rcan only be accomp!Ished by first disconnecting 
the cables of the hood mounted instruments, the oil lines 
from the oil filter, air cleaner tube, and then rerrwving 
the oil filter, air cleaner, and muffler. Removal is 
complete upon removing the attaching ports that secures 
the hood , 

b. Repair, Pound out mincjr dents and distortions of 
the h'^d, and Tepair minor holes by welding according to 
staridard practice. Discard o hood damaged beyond these 
services and install o new hood havir^g the some port num- 
ber. 

c. Installation. Install the hood foil owing the reverse 
procedures of step a. 

d. Removal of the engine side panels (17 and 18, 

Fig. ”2) is accomplished by pulling down and outward on 
the panel handles. Repair in same manner as for the hood. 


94. DOORS 

The only door required on the mixer, is located on 
the countershaft housing (7, Fig. 2) . The door hinges ore 
welded, but, removal could be accomplished by tapping 
the hinge pins out of the hinges. Repair the door as out- 
lined in paragraph 93b. 

95. INSTRUMENT OR DASH PANEL 

a. Removal . Removal of the front control panel 
(9, Fig. 8) and the instrument mounting bracket (100, 

Fig. 3) is accomplished by performing the removal 
procedures as outlined herein for the components mounted 
on the panel and bracket, and then removing the ot- 
taching parts that secures them to the engine. 

b. Repair. Discard the panel or bracket If their 
damage in arTy way distorts the Instruments mounted on 

them . 

c. Installation. Install the control panel and mounting 
bracket by reversing the procedures of step a , Test in- 
struments for proper response after insta! lotion is complete. 


Section Xll. POWER TRANSFER 


96. DESCRIPTION 

The mixer receives its driving power from the four- 
cycle, four-cylinder gosoline engine which is integrally 
connected to a power take-off assembly that transfers the 
engine power or drive to an output shaft and a countershott . 
See Figure 53. The power take-off assembly houses a stub 
shaft (85) and sprocket (70); one end of the output shaft 
(67) and its driven sprocket (64); and the drive chain (63) 
that connects these two sprockets together. The outer end 
of the output shaft (67) embodies a drive sprocket (2.), 
chain, and a manually-operated clutch which engages or 
disengages the sprocket with the engine drive. When 
engaged, the output shaft sprocket drives a countershaft 
assembly (Fig. 52) which also incorporates a driven 
sprocket (49), o drum drive sprocket (48), and its own 
manually-operated clutch assembly. The mixer drum 
chain (36) encircles the entire drum and meshes with the 
teeth of the drum drive sprocket (48). The drive sprocket 
is keyed to the countershaft; therefore, whenever the out- 
put shaft clutch is engaged, the countershaft and the mixer 
drum will rotate. 


97. ADJUSTMENTS 

Proper chain adjustment is essential for efficient choin 
operation and prolonged chain life. All chains must be 
checked regularly for tightness, but with enough slock 
to minimize strain* 

o. C ountershaft Drive Chain. Adjust for a slightly worn 
couTiteriRSfr^TK^TSi^nTT^aai^sg shims under the 
base, if chain wear is excessive, remove one Itnk and ta .e 
out or add engine base shims until the chain will flex ^ 
from 1/2 inch to 3/4 inch . Be sure engine rriounting bolts 
and nuts have been tightened securely , 

b . Drum Drive Chain . The countershaft support plates 
are”secJ?7d to lower frames by bolts through 


slotted holes in the plates. Loosen these bolts and move the 
countershaft assembly along the slots until the chain de- 
flection is 1 inch to 1-1/2 inches. Tighten mounting bolts 
securely. 

C. Sprocket Aiigrrment. Check sprocket alignment by 
placing a stroight edge across the faces or rims of the 
drive ond driven sprockets. Top into alignment os required. 
Always check for proper olignmeni whenever repairs or 
affecting adjustments hove been mode. 


98. CLUTCH 

Both the master and the power loader skip clutch assem- 
blies ore multi-plate types, which are operated by 
links (2) (see Fig. 25) and fingers (3) . The master d'sa^(12), 
front plate (6), and the driving disc (9) constitute the dnvmg 
members of the clutch. The driven discs (8) are 
from the driving members by fibre clutch facings (71 which 
ore secured to the driven discs, When the clutch ..ngoged, 
the drivinc. members ore forced ogoinst the driven members 
by the toggles and fingers; all members then turn together 
and transmit power to the clutch housing (14). 

Figure 25 illustrates the master clutch components . The 
power loader skip clutch components ore essentially the some 
as the master clutch, except that more discs end facings are 
used, and also, the clutch housing (14) for the skip clutch is 
nnrt of the hoistinq drum. 


9. CLUTCH ADJUSTMENT 

The adjustment of both moster and power looder skip 

lurches ore identical . See Figure 25 . Loosen cap screws 
5) ond turn the adjusting col lor (4) clockwise to tighten, 
r counterclockwise to loosen. Upon obtaining the desired 
etting, tighten the cop screws securely. 
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1 Clutch spool 

2 Toggle links 

3 Fingers 

4 Adjusting collar 

5 Cap screw 


6 Front plate 

7 Clutch facing 

8 Driven disc 

9 Driving disc 


10 Compression spring 

11 Locking pin 

12 Master disc 

13 Screw 

14 Clutch housing 


Figure 25. TYPICAL CLUTCH COMPONENTS. 


NOTE 

The toggle members should "snap" over 'center 
on the clutch operating lever with a minimum 
of pressure . 


c. To increase the braking action of the brake band, 
screw the top nut (66) up (clockwise) on the rod, one-half 
to one full turn at a time until the desired setting is 
achieved. Secure setting by turning the lower nut up 
tightly against the other. 


100. CLUTCH KNOCK-OUT LEVER 

• (20, Fig. ]) is located to the 

right of the charging end opening. On the uppermost end 
of the lever is a square head set screw and jam nut. As 
the skip is raised, a pad on the skip comes in contact with 
the screw^heod, activating the lever arm which in turn dis- 
en^ges the skip clutch and automatically applies the skip 


101. KNOCK-OUT LEVER ADJUSTMENT 

Ti^ set screw 1^ must be set high enough to actuate the 
l^ck-^t lever (20 Fig 1) whenever the skip comes within 
72 inch of the winding shaft supports. Adjust this screw by 
toming It wt more then necessary, and then grodually 
tumit^ It back in until the proper setting is obtained . Be 
sure to lock lom nut securely, and operate skip to check 
setfing again . 

102. SKIP CLUTCH BRAKE ADJUSTMENT 

o. l^wer the skip gradually until it rests on the ground 
Open the <»untershaft housing (7, Fig. 2) access door and ‘ 
^i^e sure that the broke lining is not binding on the broke 

(66) tS*th of ll’e two nuts 
iooj on the threaded end of the brake lining rod. 


d. If the adjustment is too great, the broke band will 
not release enough to ollow lowering of the skip. To 
correct this condition, reverse the procedures of step c, 
then operate the skip to determine whether proper adjust- 
ment has been achieved. 


Iu3. BRAKE BAND MAINTENANCE 

a. Removal (See Fig. 26). 

(1) Lower the skip until it rests on the ground. Be 
sure that broke band is slack . 9r una . oe 

thr.n,t.f^ ood pull the 

threaded rod end up through the broke release lever (72) 
washer (73), spring (74), and washer (75) . 

nnri,„ ^ Withdraw the two cotter pins (77) from the 

broke h*^"4 onchor pin, and mmOVO 

brake band and lining assembly (78) . 

zoning and Inspection . 

clotK. ^'k assembly clean with a dry 
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c. Installing New Brake Lining, 

(1) Punch out the rivets that secure the lining to 
the brake band and separate the two parts . 

(2) Align the holes of a new brake lining over the 
holes of the brake band, insert new rivets, and stamp ^ 
securely. Be sure that all burrs are removed from the inner 
side of the brake band . 

d. Installing Brake Band. 


(1) Position the looped end of the brake band over the 
the brake drum and aligned with the mounting hole. 

Secure in place with anchor pin (76) and cotter pins (77). 

(2) Insert the threaded end of the brake band rod 
through the countershaft support hole, washer (75), spring 
(74), rocker washer (73), brake release lever (72), spacer 
(670, and then screw on the two hex nuts (66). 

(3) Obtain the correct brake band tension by fol- 
lowing the Instructions outlined under paragraph 102. 
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Brake lever 
aex nut 
i:!ap screw 
Lock washer 
Woodruff key 
Clutch lever 
Hex nut 
Cap screw 
Lock washer 
Key 

Control tube bearing 
Cap screw 
Hex nut 
Lock washer 
Lube fitting 
Brake shaft lever arm 36 
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Hex nut 
Cap screw 
Lock washer 
Gib key 
Brake shaft 
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39 
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41 


Clutch tube 
Clutch tube lever arm 
Brake control lower 
link bar 
Friction gasket 
Cap screw 
Hex nut 
Lock washer 
Cotter pin 
Rivet pin 

Clutch control link rod 

Cotter pin 

Plain washer 

Clutch arm 

Rivet pin 

Cotter pin 

Plain washer 

End yoke 

Jam nut 

Link rod 

link rod 


42 Cotter pin 

43 Special washer 

44 Gib key 

45 Knockout lever bar 

46 Machine bolt 

47 Hex nut 

48 Lock washer 

49 Set screw 

50 Jam nut 

51 Lube fitting 

52 Hand rod 

53 End yoke 

54 Rivet pin 

55 Cotter pin 

56 Plain washer 

57 Jam nut 

58 Shifter lever half 

59 Shifter lever half 

60 Hex nut 

61 I«ock washer 

62 Cap screw 


63 Cap screw 

64 Pipe spacer 

65 Torsion spring 

66 Hex nut 

67 Spacer 

68 Brake release assembly 

69 Hex nut 

70 Machine bolt 

71 Lock v/asher 

72 Brake release lever 

73 Rocker washer 

74 Compression spring 

75 Plain washer 

76 Anchor pin 

77 Cotter pin 

78 Brakeband 

79 Clutch throw-out shaft 

80 Woodruff key 

81 Lube fitting 

82 Pipe nipple 

83 Throw-out yoke 


Figure 26. SKIP, CLUTCH, AND BRAKE CONTROLS 
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Section X!lf. MIXER DRUM AND CHUTE 


104. DESCRIPTION 

The mixing drum assembly (3, Fig, 1) consists of a 
fabricated metal drum onto which is mounted drip rings 
over the charging and discharge openings. The discharge 
side drip ring is completely smooth and serves only to re- 
tain concrete from splashing out of the drum as it is being 
mixed. The charging side drip ring (11, Fig. 1) has lugs 
welded to It, so that as the drum rotates, rollers contact 
the lugs and vibrate the material in the skip into the drum 
while at the same time retaining the materials in the drum. 
See Figure 27. Bolted to the inside of the drum are five 
mixing buckets (8) and five mixing bucket and blade 
combinations (7) . As the drum rotates, the aggregate 
within the drum becomes thoroughly mixed by the chopping 
action of the buckets and blades. Thirty-six sprocket 

segments (12) are bolted around the mixer drum forming one 
continuous sprocket which meshes with and receives the 
driving action of an endless chain. The drum revolves on, 
and is supported by four rollers which contact a track-shaped 
contour at both ends of the mixer drum . Upon being com- 
pletely mixed, the concrete is discharged from the drum down 
a chute (1, Fig. 2) suspended from a hinged shaft that is re- 
motely actuated by a handwheel (6, Fig. 2) through a geor 
case (19, Fig. 2) and linkage arrangement. Counterclock- 
wise rotation of the handwheel lowers the outer end of the 
chute and also causes the inner end of the chute to enter the 
discharge opening of the mixer drum; as the drum revolves, 
the concrete mixture drops from the buckets and blades onto 
the inner end of the chute and flows out of the drum. 

105. MIXER DRUM 

a. Upon removal of the discharge chute and shaft, the 
attaching parts of the buckets and blades are accessible 
through the opening, allowing for quick replacement of the 
buckets and blades as they become worn from contact with 
the abrasive concrete material . 

b. In the event that segments of the drum sprocket be- 
come damaged and require replacement, access Is gained 



through the skip end of the drum. Be sure that all attaching 
ports are tightly secured and that grease is applied to the 
new segments . 

c. Lubricate the roller-to-drum track, and also the roller 
bearings at the roller shaft-mounted lubrication fittings, as 
outlined in Lubrication Order (Fig. 9). 

d. When interior of the drum becomes encrusted with 
hardened concrete due to careless cleaning or mixer operation 
under extreme heat conditions; revolve a load of stone in the 
drum, at full speed for a few minutes, until all concrete Is 
loosened and may be flushed out with jets of water. 

106. MIXER DRUM DRIVE 

Service the mixer drum drive chain and the drum sprocket 
segments as outlined in paragraph 105. Whenever the drive 
chain becomes too worn and these adjustments do not correct 
the chain slack, disassemble and remove one of the chain 
link assemblies from the chain length, and then connect the 
two chain ends. If the chain is unfit for continued service, 
remove it and replace it with an entire new chain length if 
one is available. Except for lubrication, no other service 
procedures are required for the drum drive sprocket, drum 
rollers or their shafts. 

107. DISCHARGE CHUTE 

a* Adjustment (See Fig. 28). The upper link bar (5) and 
thelower link bar (4) are secured together with attaching 
ports mounted through slotted holes. Should difficulty be 
experienced in the discharge chute (16) not staying locked 
either in the up positition or In the discharge position, 
loosen the nuts (7) at the slotted holes, move the handwheel 
(6, Fig. 2) so that the lower end of the lower link Is to the 
right of center as the operator is facing the handwheel , 

Tighten the nuts securely and test chute operation. Repeat 
procedure until desired setting is achieved. Further adjust- 
ment may be made by turning in or out on set screws (4, Fig. 
29). 

Servi ce . Refer to the Lubrication Order. No service 
is required on the discharge chute (16), chute shaft (22), or 
the sealing segment (10), all of Figure 28, except application 
of lubricant at the fittings indicated and at the intervals 


1 Rivet 

2 Discharge side drip ring 

3 Charge side drip ring 

4 Hex nut 

5 Cap screw 

6 Plain washer 

7 Combination bucket and blade w/clips 

8 Bucket w/clips 

9 Hex nut 

10 Carriage bolt 

11 Lock washer 

12 Sprocket segment 

13 Sprocket base band 

14 Drum shell assembly 


Figure 27. MIXER DRUM COMPONENTS. 



1 Shoulder bolt 

2 Jam nut 

3 Lock washer 

4 Lower link bar 

5 Upper link bar 

Figure 


6 Friction gasket 

7 Hex nut 

8 Machine bolt 

9 Lock washer 

10 Sealing segment 

28. DISCHARGE CHUTE COMPONENTS. 
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Hex nut 
Cap screw 
Lock washer 
Plain washer 
Shim 

Discharge chute 
Hex nut 
Carriage bolt 
Lock washer 
Splash shield 
Cotter pin 
Chute shaft 
Hex nut 
Machine bolt 
Lock washer 
Set collar 
Hanger bearing 
Lube fitting 
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Figure 29. GEAR CASE AND HANDWHEEL 

stated. Service of the haiidwheel and gear case of Figure 29 
is limited to lubrication application at the three points 
and intervals indicated. Maintain all components in a 
clean, ready to use, condition at all times, 

108. POWER LOADER SKIP 

a . Adjustment and Service (See Fig. 1). No adjustment 
of Hie skip (1), rollers (10), skip pivot shaft (21), top 
winding shaft (22), winding drums (9), or the reduction 


1 Gib key 

2 Handwheel 

3 Spacer 

4 Set screw 

5 Jam nut 

6 Lube fitting 

7 Set screw and collar 

8 Output lever and shaft assembly 

9 Bushing 

10 Woodruff key 

11 Cover plate 

12 Machine bolt 

13 Hex nut 

14 Lock washer 

15 Pinion and shaft 

15 Bushing 
17 Gear 

16 Gear case 

drum (20, Fig. 2) are required or necessary. Service 
of all these components is limited to application of 
lubricants at the points and Intervals specified on the 
Lubrication Order. Keep all cables free of kinks, 
frayed strands, and dirt; wipe occas lonally with a rcg 
laturated with clean flraoie . 

109. MAIN DRIVE 

Adjustment of the main drive (Fig. chains, 
tprockeH, end ihaft. li limited to the in.truction. out- 
lined in paragraph 97. Whenever chain flock cannot 
be corrected by Inferting fhimj. It will then be nece«»ary 
to remove gne complete link and the »himi. 

no. GUARDS, HOUSINGS, AND COVERS 

All guordi, houtingf, and coven are secured by meant 
of nuts, bolts, or screvn. Replacement is occompllihed 
upon removal of the»e items, aligning the holes of o new 
port over the holes In the mounting surface, and then 
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securing wifh their respective attaching parts. Repairable 
covers and guorcis should ba removed, hammered or 
welded Info serviceable condition, and then re-mounted. 


Paint as required and lubricate all hinges. Remove rust 
from exposed metal surfaces before prime and finish coah 

of paint. 


Section X!V. MIXER WATER SYSTEM 


ni. DESCRIPTION 

The concrete mixer water system consists of an 
auxiliary woter pump (13, Fig. 2), freeway valve assembly, 
(13, Fig. 1), water supply tank (7, Fig. 1) with an air 
valve assembly, water tank level gage (9, Fig. 2) and the 
water volme control (12, Fig. i). With the 
engine running, water is drawn from a source of supply 
(reservoir) by and through the water pump, where it is 
then forced through pipes to the freeway valve assembly, 
ff the valve is sot for woter tank fill, water continues 


through the valve and into the tank until its maximum 
level Is reached, whereupon it automatically stops water 
flow. Although the pump and engine are still running, no 
more water will be induced into the freeway valve until 
an amount of water governed by the quadrant setting is 
discharged into the rotating mixing drum as the freeway 
valve lever (19, Fig. 1) is moved into the down or 
discharge position, and returned to its up or tank fill 
position. The water pump is belt driven from an engine 
pulley to the pump puliey. The water tank houses a 
bellows which siphons water from within the tank in the 



1 Pipe cap 

2 Nipple 

3 Nipple 

4 Tee 

5 Pipe 

6 Pipe clip 

7 Hex nut 

8 Machine bolt 

9 Lock washer 

10 Elbow 

11 Pipe 

12 Nipple 

13 Priming cap 

14 Reducing coupling 

15 Close nipple 

16 Nipple 

17 Hose clamp 

18 Hose 

19 Elbow 

20 Nipple 

21 Nipple 

22 Street elbow 

23 Belt guard 

24 Hex nut 

25 Machine bolt 

26 Plain washer 

27 Lock washer 

28 Water pump assembly 

29 Hex nut 

30 Lock washer 

31 Plain washer 

32 Stud 

33 Spacer 

34 Drive belt 

35 Stud 


Figure 30. WATER PUMP AND SYSTEM PIPING. 
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amounts rcgulatod by the water volume control (12, Fig* 1)# 
and discharges it through piping to the drum. The water 
tank air valve assembly (23, Fig. 1) contains a check 
valve ball which allows air to flow out of the valve 
cap as water is pumped into the water tank, but does not 
permit water to escape through the same passage . The 
liquid level sight gage (9, Fig. 2) is simply a means of 
allowing the operator to maintain visible indication 
of the water remaining within the tonk. 

112. WATER PUMP 

a. Service. No maintenance procedures are re- 
quire"d of the pump proper; the bearings are lifetime 
lubricated and require no further lubrication unleis the 
pump is disassembled for overhaul purposes. The pump 
may be drained as desired by removing a pipe plug located 
on the lower portion of the pump inlet face. After this 
has been done, it will usually be necessary to add water 
into the pump for priming purposes at cap (13, Fig. 30). 

b. Adjustment. The water pump assembly (13, Fig. 2) 

IS moTinted to tbe housing wall directly under the fan end 
of the engine. The holes of the wall are vertically 
slotted, therefore; when deflection of the pulley belts 
exceeds 1/2 inch (determined by placing a straight-edge 
across the pulley grooves and pressing inward on the belt), 
loosen the pump mounting nuts, press down on the pump 

to tighten the belts, and then secure the nuts. Repeat 
this procedure until 1/2 inch, but no less, deflection 
of the belts Is achieved. 

c . Replacement. 

(1) See Figure 30. Loosen nuts (29), disconnect and 
remove all piping at the pump inlet and outlet, move the 
pump upward until the pulley belts can be removed from 
their grooves. Remove nuts completely and withdraw fan 
and pump assembly. 

(2) Remove the drain plug from the lower inlet 

side of the pump and allow all water to drain from the pump. 
Install the plug and tag the pump for rebuild procedures. 

(3) Position a new or rebuilt pump assembly over 
the slotted mounting holes in the housing wall and secure 
finger tight with the attaching parts. Raise the pump 
sufficiently to allow the pulley belts to be installed in the 
pulley grooves. Adjust the belts as outlined In b. Connect 
inlet and outlet piping to the proper ports of the oump, be 
sure drain plug is tight, add water to the pump for priming 
purposes, and then test for proper operation by starting the 
engine. If new belts were installed with the new pump, 
check for allowable deflection after approximately 50 
hours of operation, as new belts will have a slight tendency 
to stretch as the newness wears off. 

d. Belt Replacement. Replace a faulty pump assembly 
pulTey belt as outlined Tn step c. Accomplish proper belt 
deflection as outlined In step b . 

113. WATER TANK AIR CHECK VALVE 

o. Removot ond Disossembly. 

(1) See Figure 32. Unscrew the upper pipe nipple 
(3) from the pipe coupling (1) and the air check valve 


assembly (8) . Unscrew the air valve assembly from on top 
of the water tank (53) . 

(2) See Figure 31 . If replacement of the valve 
body (5) is not required, removal and disassembly of all 
other valve components, except the body, is complete 
upon removing the valve cap (1) from the bod> , and then 
withdrawing the valve seat (2), ond the check valve ball 

(3). 

b. Inspection ond Repoir. Wash parts with on approved 
cleaning solvent. Inspect for damaged threaded areas, 
flat spots on the ball, or cracks in the body and cap. It is 
recommended to replace the rivet (4) whenever the valve ^ 
assembly requires disassembly and cleaning procedures, being 
sure to bend the rivet shaft slightly to secure it in its 
mounting hole 

c. Reassembly and Installation. Carefully lower the 
ball (3) into the volve body, press the seat evenly into 
the cap (1), and then turn the cap down snugly onto the 
body. If the entire valve assembly was removed from the 
water tank, turn the valve into the tank top mounting hole 
so that body hole is In alignment with the pipe coupling of 
the water gage. Connect the valve to the pipe coupling 
with pipe nipple (3, Fig. 32). Fill water tank and obsyve 
for leakage at the pipe nipple connections and at the air 
valve assembly mounting hole. 


1 2 5 3 4 



1 Valve cap 

2 Check valve seat 

3 Check valve ball 

4 Copper rivet 

5 Valve body 


Figure 31 . AIR CHECK VALVE ASSEMBLY. 

114. WATER TANK 

No odiostment of the vwiter tank is required or f»ssible. 
Incorrect oinount. of water being discharged into the mixing 
drum is probably the result of a faulty freewoy valve . 


115. FREEWAY VALVE 

Correct a leaking freeway valve by raising the control honul.o 
to its UP position, ond turning down the two large 
nuts at the top of the valve stem two complete turns at a 

time until the leakage stops. 
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Check valve assembly 
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Stud 
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14 

Thumb screw 

41 

15 

Hex nut 

42 

16 

Machine bolt 

43 

17 

Lock washer 

44 

18 

Operating lever 

45 

19 

Packing gland 

46 

20 

Gland packing 

47 

21 

Pipe plug 

48 

22 

Operating shaft 

49 

23 

Woodruff key 

50 

24 

Bellows lift rod 

51 

25 

Set screw 

52 

26 

Machine screw 

53 

27 

Lock washer 


Screw 

Measuring plate 

Quadrant 

Hex nut 

Cap screw 

Lock washer 

Housing 

Hex nut 

Cap screw 

Hex nut 

Cap screw 

Hlbow gasket 

Bellows assembly 

Pipe plug 

Outlet elbow 

Cotter pin 

Lift fork pin 

Hose clamp 

Clamp insert keeper 

Clamp insert bar 

Spider 

Bellows guide 
Inner stlffner ring 
Outer stiffner ring 
Bellows 
Water tank 


Figure 32. VERTICAL WATER TANK COMPONENTS. 
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CHAPTER 4 


REPAIR AND OVERHAUL INSTRUaiONS 


Section 1 . OVERHAUL AND REPLACEMENT STANDARDS 


116. GENERAL 

Th® sections within, this chapter provide overhaul and 
replacement standards, removal, complete disassembly, 
and overhaul or rebuilt instructions for the concrete mixer. 
These instructions are intended for echelons of maintenance 
having personnel with thorough mechanicol knowledge 
and automotive tools at their disposal to accomplish the 
procedures contained herein. Refer to CHAPTER 3, 
OPERATOR MAINTENANCE, for coveroge of assemblies 


not included in this chapter since they do, not require 
extensive knowledge or specialized tools. 

117. TABULATED DATA 


a. Overhoul ond Replacement Stondards. Table III 
lists manufacturer's sizes, tolerances, clearances, and 
the maximum allowable wear and clearance for the 
components indicated. 


Table 111 . ENGINE REPAIR AND REPLACEMENT STANDARDS 


Manufacturer's dimensions 
and tolerances in inches Desired clearance 


Maximum allowable 
wear and clearance 



Min. 

Max . 

Min. 

Max. 


Cylinders 

Bore - — 

3.251 

3.252 



0.003* 
o:5ig* — 

— ft AA’yg 

Taper .... — — 

Main bearir>Q bores, caps, and bearings 

Bore 

2.2495 

2.2500 



U.UUZ 

0.005* 

Warpage, caps — — 

Inside main bearing bore at 

2.0589 

2.0604 



0.003* 

torque tightness — 

Inside main bearing bore less 

liner at torque tightness 

2.2495 

2.2500 
n nhi ^ 




Amount of bearing crush 

Amount removable from machined 

prtrfing «iirfnr#!S of CODS Ond blocks 

Cap — 

O.Ouvjp 

055 

h 

6. 065“ 
— 5T0S5 — 



57555 

6T555 

Block — 

End play of crankshaft in bearings 

when installed — — — 

u .uuu 

Ag2g — 

— 1105953 

0.0009 

0.002 

0.0034 

0.004 

575564* 

0.008* 

Thickness of bearing liner — 

Face of Cylinder Head 

u.uy4o 




0.010* 

Maximum allowable warpage — 

Crankshaft 

Main bearing ]ourrKils — — 

2.057 

2.058 
n nni 



0.006* 

0.0025 

Main bearing allowable out-of-round 

' Allov^rable runout of nearest center a 

main journal when supported at gach end. 



— o.wr" 

U . UU 1 

0.002 

— 57ns~ 



0.004* 


riiioi luwiwa I " ' 

Undersizes available from army supply — ^ O.CXH* 

Straighten if run-out is more than — — — ~ 0.002 . 

RurK>ut of flywheel — — — ~ ” 


Flywheel and ring gear 


Nominal depth from surface of machined 

1-3/16 

tO.005 


flanges lor CXuuuu 

Permissible amount that can be moved 

from clutch face of flywheel 


0.060 

— OTF- 

67525* 

Runout of ring gear — 

lnterfo.ence of id of ring geor to 

0.018 

0.026 



Wobble of flywheel machined surface ~ ~ ^ 0 ^^ 0.008* 

for clutch (measuring from bell housing) — i— - — : 
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Table III. ENGINE REPAIR AND REPLACEMENT STANDARDS 



Manufacturer's dimensions 
and tolerances in inches 

Desired clearance 

Maximum allowable 
wear and clearance 


Min. 

Max . 

Min. Max. 


Housing face runout (assembly of engine) 

indlrafor mounted on flywheel __ 


0.006 


0.010* 

Concentricity of flywheel to housing 
bore (assembly of engine) indicator 
mounted on flywheel 


0.010 


0.016* 

Ffvwhe«l cover runout fat seal neck) _ _ _ _ . .... — 

Piston 

diameter - Skirt 

3.2495 

3.2505 



Allowable wear from nominal 
diameter of skirt 




0.006* 

Piston pin diameter 

0591 

0.8593 


o 

Width of ring groove No . 1 tap 


0.6976 


ocs* 

No . 2 tap 

0 0955 

”615925 


002* 

No . 3 tap 


0.1890 


6.002* 

Piston pin clearance 

Aluminum 


Cast Iron 






Rings 

Gao clearance (when fitted in cylinder) 



0.007 

0.015 

0.040'!' 

Cleorance of ring in groove of piston Top 

005 




6.610* 

2nd 

0.0015 

0.0035 



058* 

3rd 

0.001 

0.003 



6.668* 


Connecting Rad 

Maximum warpage of machined 
parting surfaces using straight 

edge and feeler 0.005* 


Id liner, when installed in large 
(crankshaft) end 

1.8114 

1.8129 




Clearance connecting rod bearing- 
to-cronkshoft 



0,0005 

0.003 

0.007'!' 

Side clearance of connecting rod 
bearing-to-crankshaft 



0.005 

0.010 

0.020'!' 

Maximum amount allowable removable 






from parting surface of rod 

0.000 

0.000 



0.000 

Maximum out-of-round horizontal 

51565 

6.666 



6.6015* 

Diameter of small end without busbing 

57913 

6.914 




Inside diameter of bushing (small end) 

6.8592 

6.8596 




Interference od of bushing to id of rocT 

OIJS 

6.6655 




Fit of piston pin to connecting rod 
bushing 



0.0005 

0.0012 

0.005* 


Allowable twist of connecting rod O.bOO 57W65 


Connecting rod [oumols 


Rod journals 

1.8099 

1 .8109 


0.003* 

Allowable out-o^-round 


—uim 


”51502* 

l-illet radius 

OTS — 

■"■"5 TOO 



Valves 

Stem diometer 

0.3405 

0.3415 


0.002* 

Stem to guide clearance 


51552“ 

“515525” 

”51552» 

Angle of valve relief 


gQZS 



Angle of valve seat 


— ^ — 



Valve seats 

OD of replacement exhaust valve 
seof units - Std. See Note 2 

1.5035 

1.56425 



Interference of od of insert to 
id of bore 

0.0010 

6.06375 



Width of volve seat 

77^4 

— 175 


— <yM* 
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Table III . ENGINE REPAIR AND REPLACEMENT STANDARDS 


Valve guides 

^ 

Interferei^e'oT'S^*^^ 9'^^® 

bushing to id of bore 

Ta ppet guide 

TqppeTguide bore 

Clearance, toppeftoTu^ng 

Interference of bushing to id bore 
Diameter lifter 

Comshaft 

Diameter of all journals 
Allowable runout of center journal, 
or nearest center, when end 
journals are supported 

Dimensions of lobes from heel to toe 

Straighten if runout is more than NC 

Camshaft bushings and bearings 
Bearings 

Clearance between camshaft 

journal and bushing 

Interference od bushing to id of cose 

End ploy of camshof t 

Timing gears 

Total bacl<!ash of camshaft gear^ 

Backlash of idler gear to crankshaft gear 

Oil pump 

Allowable wear on end plates 
before finding 

End play between gear and end plate 

Maximum allowable to surface 
grind from plot© 

Inside diameter drive”* end bushing _ 
Inside diameter non-drive end bushing^ 
Drive shaft diamete r 


Manufacturer's dimensions 

and tolerances in inches Desired clearance 
Min. Max. Min. Max. 


Maximum allowable 
wear and clearance 


0.3425 0.3435 

0.001 0.0025 


0 . 002 * 


0.4995 0.5005 


OTWi 0.00^5 

0.499 0.4995 


0 . 002 * 

mMrB — 0.001 


1.580 1 .581 


0.003* 


0.0010 

1.162““ 


0.003* 

0.0(56* 


0.0015 0.0025 0.005^ 


0.66^ 0.005" 


0.000 0.002 0 . 010 *^ 


0.006* 


0.3745 0.3755 

0.3745 O.TTSr 

0.3730 0.373~5 


0.032 

0 . 003 "^ 

“o:oo3^ 

0.003* 


Oil pump (cont'd.) 
Driven sRaW^iometer 


Clearance between gear to housing 
Backlash oil pump gear to camshaft 
Inside diameter idler shaft bushing 



Relief valve 


Clearance of valve in body^ 


0.002 


0.006 


Water pump . , . , , 

biaSteTof shaft - Bearing and i.ir ;ift - one assembjjr 

Inside of bushing 


l>iameter of shaft (Mounted on woter pump shoft) 
Inside diameter of bushing 
Runout of pulley 


0 . 003 *^ 



71 



Section II. GENERAL SERVICING AND REPAIR INSTRUCTIONS 


118. BEARINGS 

General . Proper maintenance is essential if 
max i mum I i f^e and pe r fo rma nee is to be obtained from 
bearings. Regular schedules for Inspection and lubrication 
should be established and maintained. The frequency 
of the inspection and lubrication periods will depend on 
the type and design of the unit and the operating conditions. 
The manufacturer of the equipment usually specifies how 
often or when the inspection and lubrication change; 
should be made, and what type of lubricant should be 
used. The manufacturer works out these recommended 
practices with the bearing manufacturer and his recom- 
mendations should be followed. There are in general 
two types of equipment as far as maintenance is concerned. 
The first group includes gear drives, axle driving units, 
transmission of all types, and similar equipment. The 
maintenance is simple in these units as the bearings are 
sealed within the cases and lubricated. In these cases 
the bearings are inspected only when the unit Is torn down 
for inspection, repair or replacement of some part, or 
when it is down for general overhaul . In the second 
group. It is necessary to remove the bearings fairly often. 

In some cases the grease and sometimes the seals should 
be renewed at regular intervals. 

-• ond Installation. When disassembling 

a unit, the bearings sihou Id be removed and inspected 
one at a time. By using this procedure, determining 
factors may often be found, for failures. Usually a unit 
will have several bearings alike, so if this method is 
followed, a bearing failure can be found and its location 
determined which will help diagnose causes for failure 
of the parts. 

(1) Pulling and Pressing . Care should be taken 
in removing bearings and cups so that bearings, shafts, 
and housings, are not damaged. This can best be done 
using a proper type of puller or press. Hot oil or steam 
heat can sometimes be used along with pullers or wedges 
to get bearings off the shafts. When the puller has been 
put on and pressure applied, steam or hot oil in the 
bearing will cause it to expond and if pressure is applied 
before heat gets to the shaft, the bearing will come off 
readily. 

CAUTION: When using steam for this purpose, 
the bearings must be immediately washed, 
cleaned, thoroughly dried, and lubricated to 
guard against corrosion. 

^ ptivtng . Wien it is necessary to drive out cups 
or drive off oeorings or cones extreme care should be 
exercised in preventing damage to parts, such as cups, cones, 
inner ond outer races, or distorting the surface of bearings 
when reassembled . The use of drifts should be avoided, unless 
absolutely necessary. If it is necessary to use a drift for 
starting or straightening the bearing on the shaft, the drift 
should be made of cold rolled steel, not aluminum or brass, 
which will tend to chip off and damage bearings. 

.£■* ^!iy>ction and Repair. After bearings are removed, 
they snoulc oe thoroughly cleoned, dried, arxi Inspected. 

If they ore In good condrtlon and are to be used again, 
they ^ou Id be dipped in oil or covered with soft grease to 
prevent rusting. If beaiings are not replaced 


imnediately after removal, they should be 

wrapped in oiled paper and boxed to keep them dry and 
clean. If there is ever any doubt as to whether bearings 
are serviceable, and whether they should be reused, it 
is always better to instoll new bearings than to take a chance 
on premature bearing failure on an old bearing. 

119. OIL SEALS 

l^ft*T>oval . Oil seals, if functioning properly, retain 
lubricants and exclude harmful abrasives in preventing dirt 
from entering. In removing oil seals care must be exercised 
to prevent damage. However, in most cases, It is always 
better to install new seals than to replace used seals. 

b. Inspection. If leather or synthetic lip is damaged 
or worn in any way, install new seals. 

lotion . Soak seals in light oil before installing. 
Oirseals sbould be carefully installed with lips turned In 
such a direction as will prevent the lubricant from leaking 
to the outside of the gear case or transmission housing. 

When instoll Ing seals, care should be exercised to prevent 
cutting the leather with splines, keyways, or sharp edges 
of the shaft. 

120. GEARS AND SPROCKETS 

a. Removal and Installation. Never heat a gear to 
remove it from a shaft, unless it is absolutely necessary. 

Care should be taken not to get the gear too hot. Use a 
gear puller whenever possible. Most gears are heat treated 
and flame hardened and the heat treatment may be destroyed 
if the gear is heated. When applying keyed gears to a shaft, 
wherever possible, the gear or sprocket, should first be 
positioned, then the key installed. Care must be ^xercised 
to properly align keyways. 

b. Inspection and Repair . After gears or sprockets arc 
removed, mey should be thoroughly cleaned, dried and in- 
spected. If they are in good condition and ore to be used 
again, they should be dipped in oil or covered with soft 
grease to prevent rusting. In the case of sprockets, if new 
chain is to be installed, never run it over sprockets with 
worn or hooked teeth . Also, never run badly worn chain on 
new sprockets. Sprockets, if not too badly worn, can, In 
some cases, be reversed on the shaft and the opposite surfaces 
of the teeth used . 


121. BUSHINGS 

o* Removal and Instal lotion « When disassembling a 
thelbusliingrshould be removed with a puller or press 
whenever possible. This should be carefully done so os 
to not domage the bushings. When installing bushings, use 
a press or drive them in carefully so as to not batter or distort 
the edges. Bushings should always fit tight in the housing 
so there is no chance of their turning with the shaft. Be 
sure they are free of burrs and scratches . 

b. Cl eon ing ond Inspection. Clean bushings carefully 
and inspect for condition. As in the cose of general overhaul 
It Is advisable to replace bushings. 
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Section III, ENGINE OVERHAUL 


122. ENGINE 

a. Removal (F»g« 3) 

(1) Close shutoff cock (24), disconnect fuel line 
(15), and disconnect fuel level gage (25) and battery in- 
dicator gage (26) wires at their instruments. 

(2) Remove the mixer water pump pulley drive belts 
as outlined in parograph 112. 

(3) Disconnect battery to engine cables. 

(4) Raise the countershaft housing (7, Fig. 2) 
cover, and remove the attaching path that secures the 
power-take-off stub shaft (S5, Fig. 53) to the engine fly- 
wheel . 

(5) Remove the attaching parts that secures the 
engine to its mounting locations on the mixer. Carefully 
attach a sling from an overhead crane around the engine, 
take up the sling slack, and lift the engine up and away 
from the mixer. 

b. Installation. Install in reverse order of removal, 

step 

123. CYLINDER HEAD 
a . Removal (Fig. 33). 

(1) Remove thermostat housing and water outlet 
(par. 73). 

(2) Remove the temperature bulb from the well in 
the side of the head . 

(3) Remove the spark plugs (par. 65). 

(4) Remove muffler (pdr. 87). 

(5) Loosen and remove cylinder head bolts 0 ) ^ 
washers (2); lift off the cylinder heod (3) and gasket (4). 

Tap head lightly with a soft hammer if necessory, but do 
not pry on the contact surface . 

b. Cleoning^ Inspection, and RepcljN 

(1) Carefully scrape and wire brush all carbon 
deposits from the cylinder head, cylinder block, and 
from the top of the pistons. Turn the crankshaft until two 
of the pistons are on top-dead-center, clean off the 
carbon, and turn the crankshaft until the other 

can be cleaned; repeat until all pistons are cleaned. Make 
sure that all loose carbon is removed to prevent it from 
getting into the water passages and engine oil» 

(2) Inspect cylinder hswd thoroughly for cracks; 
if cracked, replace head. 

(3) Check head for trueness of surface. Place 
straightedge ler^thwlse on the machined surface, end 

with a feeler gage measure et the center the amount of bow 
or warp in the head. If the cylinder heed is bowed or 
warped in excess of 0.010 inch, the cylinder head should 
be replaced. Next, piece the straightedge crosswise on 


the'machined surface of the hood, and measure with feeler 
gage at the center of the head . If the head is crowned in 
excess of 0.006 inch, it should be replaced. 

c. Installation (Fig, 33). 

(1) Install the new head gasket (4) to the block (29). 

(2) Install the cylinder head (3) and secure the 
bolts (1) and washers (2). Tighten to 40-45 ft. lb. (foot 
pounds) . 

(3) Install the thermostat housing and water out- 
let, 

(4) Install temperature bulb in the well in the side 
of the head . 

(5) Install spark plugs. 

(6) Instal 1 the muffler if it was removed . 

(7) Fill the cooling system. 

124. OIL PAN 

a. Removal and Disossembly (Fig. 34). 

(1) Remove drain plug (7) and drain the oil . 

(2) Remove bayonet gage . 

(3) Remove starter if necessary . 

(4) Remove the five screws (8) and lock washers 
(9) that hold the oil pan (4) to the bell housing. 

(5) Remove 16 cap screws (6) and lock washers (5) 
that hold the pan to the engine block, and lower the pan 
and gaskets (1) . 

(6) Remove six cap screws (2) and lock washers (3), 
and lift out the baffle plate and strainer assembly (10). 

b. Cleaning, Inspection, and Repoir. 

(1) Clean the entire assembly with cleaning solvent; 
blow out the screen sump and use a wire brush to clean out 
heavy sludge. 

(2) Check the oil pan for breaks v^ich might result 
in leakage, and knock out any minor dents . 

(3) If the sump screen is damaged beyond repair; 
replace the baffle plate and strainer assembly. 

c . Reassembly end Installation. 

(T) Install the baffle plate and strainer assembly (10) 
in the oil pan, and secure with six cap screws (2) and lock 
washers (3) . . , , 

(2) Install the new gasket (1) to the oil pan W. 

(3) Move the oil pan into place and start cap screws 

(6) and lock washers (5) in each comer of the pan; then 
start the twelve others. 
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EMC 

3895 - 221 - 15/31 

Bolt 

27 

Rubber sleeve 

52 

Bushing 

Washer 

28 

Gasket 

53 

Helical gear 

Cylinder head 

29 

Engine block 

54 

Drive gear spacer 

Gasket 

30 

Crankcase vent 

55 

Helical gear 

Valve insert 

31 

Nut 

56 

Rubber hose 

Plain stud 

32 

Crankcase vent 

57 

Rubber hose 

Plain stud 

33 

Valve cover assembly 

58 

Hose clamp 

Machine bolt 

34 

Plain nut 

59 

Rubber hose 

Lock washer 

35 

Collar 

60 

Hose clamp 

Oil cover plate 

36 

Manifold 

61 

Drain tube 

Hose clamp 

37 

Gasket 

62 

Tube union 

Lower tube 

38 

Gasket assembly 

63 

Street elbow 

Nipple 

39 

Gasket 

64 

Pipe plug 

Plain stud 

40 

Bellhousing 

65 

Nipple 

Gear cover 

41 

Liock washer 

66 

Tee 

Lock washer 

42 

Machine bolt 

67 

Pipe plug 

Cap screw 

43 

Plain seal 

68 

Stud 

Lock washer 

44 

Ring gear 

69 

Stud 

Bolt 

45 

Flywheel 

70 

Stud 

Crankshaft pulley 

46 

Lock washer 

71 

Plate gasket 

Pulley pin 

47 

Machine bolt 

72 

Lock wire 

Cotter pin 

48 

Attaching stud 

73 

Cover^screw 

Key 

49 

Tachometer drive 

74 

Screw gasket 

Plain nut 

50 

Bushing 

75 

Starting hand crank 

Adjusting screw 

Plain seal 

51 

Tachometer shaft 

76 

Crank pin 


Figure 33. ENGINE CRANKCASE AND HEAD. 
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1 Cork gasket 

2 Cap screw 

3 Lock washer 

4 Oil pan 

5 Lock washer 

6 Cap screw 

7 Pipe plug 

8 Machine screw 

9 Lock washer 

10 Oil pan strainer 

11 Bayonet gage assembly 

12 Attaching stud 

13 Lock washer 

14 Oil filler pipe 

15 Drain plug 

16 Street elbow 

17 Coupling 

18 Nipple 

19 Street elbow 

20 Bayonet gage gasket 

21 Filler pipe gasket 

22 Cap 

23 Cap chain 

24 Flange 

25 Nut 


Figure 34. OIL PAN AND GASKETS. 


(4) Injtall five screwi (8) and lock washers (9) 
securing the oil pan to the bell housing. Tighten all cap 
screws to secure the oil pan, 

(5) Install the starter if it wos removed . 

(6) Install the bayonet gage. 

(7) Install drain plug (7) and service the crankcase. 


(2) Remove pin (14) from the drive gear (1) and re- 
move drive gear thrust washer (3), and woodruff key (2) from 
the drive shaft (11) . 

(3) Remove the drive shaft with assembled pump gear 
from the body (4) . 

(4) Press the pump gear (10) down on the shaft about 
3/8 inch to remove the snap ring (9) . Then press shaft out 
of gear and remove woodruff key (2) , 


125. OIL PUMP 


a. Removal , 

(1) Remove oil pan (par. 124). 

(2) Remove the two cop screws which secure the oil 
pump Into the engine ond lift out the pump and its gasket. 


b. Disossembly (Fig . 35) . 

(1) Remove four screws (7) to remove the cover (8). 


(5) Remove the idler gear (6) and press idler shoft 
(5) out of the body. 


Inspection ond Rep 


(1) Check drive shaft for wear and damage^ re- 
place if necessary. 


(2) Inspect condition of all gears and keys. Use 

a fine file to remove small burrs or other minor damage; 

otherwise, replace gears and keys. 
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(3) Insert the drive shaft with assembled pump 
geor into the body. Then install thrust washer (3), 
woodruff key (2), and drive gear (1) on the shaft, and 
secure with pin (14). 

(4) Rotate the drive shaft and check for tight 
places. Gieck the thrust at the thrust washer. If thrust 
is not between 0.0015 inch and 0.003 inch, replace with 
thinner or thicker thrust washer accordingly. Then peen 
over ends of pin. 

(5) Install cover (8) in place and secure with four 
screws (7). 

e . Instal lotion . 

(1) Secure oil pump in engine with two cap screws 
and washers, and using a new mounting gasket. 

(2) Install oil pan and service crankcase. 

(3) Start engine and adjust oil pressure between 
15 to 25 pounds. 




EMC 3895-221 

1 Oil drive gear 

2 Woodruff key 

3 Drive washer 

4 Oil pump body 

5 Idler shaft 

6 Idler gear 

7 Machine screw 

8 Oil pump cover 

9 Oil snap ring 
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10 

Pump gear 

11 

Drive shaft 

12 

Machine bolt 

13 

Lock washer 

14 

Gear drive pin 

15 

Mounting gasket 

16 

Felt washer 


126. VALVES 

£• (F i g* 3^)* 

(1) Remove spark plugs and cables. 

(2) Remove cylinder head. 

(3) Remove manifold. 

(4) Remove two bolts, washers, and ignition 
cable bracket, and remove valve cover and gasket. 

(5) Wad a piece of cloth over the holes in the 
valve chamber to prevent the valve keys from dropping in 
the crankcase. 

(6) With a valve lifter inserted between the 
valve tappet boss and valve spring seat, raise the spring 

on those valves which are in closed position and remove the 
spring retainer keys. Turn crankshaft with crank until 
those valves which are open become closed, and repeat 
the above operation . 

(7) Remove valves and place them in a valve rack 
so they can be identified with the cylinders From which 
they were removed. 


Figure 35. ENGINE OIL PUMP 

(3) If cover is worn as indicated by circular grooves, 
place it. 


(8) Set the end of a screwdriver under the valve 
spring seat (4) and force up the spring (3) and scat, and 
"flick" outward to remove the valve spring seat, valve 
spring, and valve cap (6) . 


d. Reassembly (Fig. 35). 

(1) Press idler shaft (5) into pump body (4), and 
Stoll idler gear (6) on the shaft. 

(2) Insert woodruff key (2), and press pump gear 
0) on the drive shaft (H) to enable installation of the 
ap ring (9); then press geor bock so thot the ring seats in 
ft. g'ear. , 


b. Cleoning and Inspection. 

0 ) Vglve s. 

fa) Use a wire brush or buffing wheel to remove 
all carbon from the valve face, head, and stem. Polish 
valve stems lightly with an extremely fine abrasive cloth. 

Check to see that the grooves in the stem 
where the spring retainer keys fit have not lost their shoulders 
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1 Poppet valve 

2 Valve guide 

3 Helical spring 



4 Spring seat 

5 Valve key 

6 Valve cap 
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7 Valve tappet 

8 Adjusting screw 

9 Valve lifter 


Figure 36, ENGINE VALVE. 


through wear. Also inspect each valve for burned or cracked 
heads. Warped, burned, or cracked valves must be discarded. 
Valves which are not badly damaged can be reconditioned, 

(^c) Check the diameter of the valve stem; if 
excessively worn, replace. 

(2) Seats ond Guides. 

(a) Clean the face of the valve seats thoroughly; 
if cracked or excessively grooved, report to the proper 
outhority . 

Check the angle of the seat. If it exceeds 
30° or shows signs of pittln^g, regrind. 

Clean the valve guide on the inside with 
a rifle bore wire brush. Rotate the brush to remove all gum 
deposits in the valve guide. 

Check the wear of each valve guide by 
inserting a new valve in it and feeling the clearance by 
moving the valve stem back and forth. If the clearance 
is excessive, report to the proper authority. 

(3) Va lve Springs. 

Clean valve springs with cleaning solvent. 
Examine for rust and pitting, and check for broken or set 
Coils. Replace if necessary . 

(b^ Check the spring tension on a scale. 

Reading shouTd be 19 to 23 pounds at }- 7/]6 inch, which 
is the minimum working height. Any springs which are 
distoVted or do not fall within these specifications should 
be replaced with new springs. 

c. Installation (Fig. 36). 

(1) Place the spring seat (4) and spring (3) in 
position in the valve compartment. 

(2) Placealittleoilonthevalvestemsand in'- 
stall each valve in its proper port. 

(3) Use a valve spring compressor to raise the 
valve springs sufficiently on those valves which are in 
closed position, and install the valve caps (6) and valve 
keys (5). 


(4) Turn the engine over and repeat the procedure 
until all valve springs are locked on the valve stems. 

(5) Remove wads of cloth used to prevent parts 
from dropping through holes in the crankcase. 

(6) Adjust the valve clearance . 

(7) Install cylinder head. 

(8) Position the gasket and valve cover with 
ignition cable bracket held in place, and secure to the 
block with two washers and bolts. 

(9) Install manifold. 

(10) Install spork plugs and cables, 
d. Adjustment . 

(1) Start the engine and run to operating tempera- 
ture . 

(2) Set engine at a fast idling speed. 

(3) Adjust valve clearance by turning adjusting 
screw (8) clockwise to increase valve clearance and counter- 
clockwise to decrease valve clearance. Use a feeler gage 
and set the exhaust valves at 0.008 inch and the intake 
valves at 0.006 inch, 

(4) Reset engine to normal idling speed. 

127. FLYWHEEL 

a. Removal (Fig. 33). 

(1) Remove the lockwire which secures the bolts 

(47), 

(2) Remove the four bolts (47) holding the flywheel 
(45) to the crankshaft. 

(3) Slide the flywheel off the dowel pins and re- 
move it, 

b. Disassembly. 

(1) Drive t<ie ring 8«ar (^) off 
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a hammer and square-nosed punch . 

(2) Use a drift pin to tap the two dowel plugs 
from the flywheel . 

£* Inspection. 

(1) Clean the entire assembly thoroughly with 
cleaning solvent. 

(2) Inspect the flywheel thoroughly for cracks. 
Check the flywheel in a lathe if surface contacted by 
clutch is warped or scored. Refinish the surface to make 
it smooth and flat for greatest efficiency of clutch 
operation . 

(3) Inspect the ring gear carefully for damaged or 
broken teeth, 

d . Reassembly and instol lotion (Fig. 33). 

(1) Heat a new ring gear (44) sufficiently to 
expand it so it can slip over the flywheel (45). 

(2) Piece the gear in position on the flywheel 
with the chamfered ends of teeth of ring gear facing 
toward the engine block. Tap the ring gear down tight 
against the shoulder on the flywheel and permit it to cool . 

(3) Position the flywheel on the two dowel pins 
and secure with four bolts (47) . Draw the bolts up 
uniformly and tighten securely. 

(4) Attach indicator to check concentricity of 
the pilot bore. It should not exceed 0.010 inch. 

(5) Place indicator in position to check square 
of flywheel face. It should not exceed 0.010 inch. 

(6) Lock each pair of bolts together with lockwire 
threaded through bolt heads and install dowel plugs, 

128. BELL HOUSING 

a. Removal (Fig , 33) . 

(1) Place suitable supports under the rear of oil 
pan to support engine . Block must be large enough so that 
oil pan is not damaged. Do not use jack unless large 
block is placed between jack screw and oil pon. 

(2) Remove flywheel (por. 127). 

(3) Remove any assemblies attached to the outside 
of the bell housing. 

(4) Remove five cap screws and lock washers 
which secure the oil pan to the housing. 

(5) Remove two bolts (42) and lock washers (41) 
which secure the bell housing to the engine block. 

(6) Remove the bell housing (40) and gasket (39). 

(7) Drive out the oil seal (43) from the bell housing. 


b. Cleaning and Inspection. 

(1) Clean the entire assembly with a wire brush, 
and inspect for cracks or other signs of strain. 

(2) Inspect thread holes for general condition and 
repair if necessary. 

(3) Use new gasket and seal for reassembly. 

£. Reassembly ond Installation. 

(1) Install the oil seal (43) flush with the inner 
face of the housing (40) . The lip should be facing the 
engine block. 

(2) Position a new gasket (39) in place using 
grease to insure a tight seal and to enable easy installation. 

(3) Attach the bell housing to the engine block 

by installing two bolts (42) and lock washers (41) from inside 
of the bell housing . 

(4) Install the five bolts end lock washers which 
secure the oil pan to the bell housir 

(5) With dial indicator, check the concentricity 
of the bell housing bore with the crankshaft. It should be 
within 0,010 inch. The bell housing may be shifted 
slightly on the screws if necessary. 

(6) When the bell housing is properly centered, 
tighten the attaching cap screws securely. Recheck after 
tightening, os housing may have moved during this operation, 

(7) Set the indicator and check the square of the 
bell housing face. This should not exceed 0.006 inch. 

(8) Install the flywheel. 

(9) Install any assemblies which are attached to 
the outside of the bell housing. 

(10) Remove blocking from beneath engine if it was 

used . 

CAUTION: Use care in the installation of the 
bell housing oil seal . Do not distort seal by 
excessive hammering. Do not attempt to install 
seal by hammering on only one side. Be careful 
not to peen or bend edges of seal . 

129. FRONT GEAR COVER AND PULLEY 

a. Removol (Fig, 33). 

(1) Remove the two cotter pins (22) and drive out 
the pin (21). Then remove the crankshaft pulley (20) with a 
jaw type puller, and lift off the woodruff key (23) . 

(2) Place suitable supports urxler the front of the 
oil pan to support the engine . Place a block between the 
jack and oil pon so that the oil pan is not damaged. 

(3) Remove the four engine support bolts (19) and 
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lock washers (18) and remove the front motor supports and 
the front mounting bracket, 

(4) Remove the four cap screws and lock washers 
securing the oil pan to the front gear cover (15). 

(5) Remove the four cap screws (17) and lock 
washers (16) securing the front gear cover to the engine 
block (29) . 

(6) Pull the gear cover and gasket (28) forward 
away from the engine. The oil seal (26) and sleeve (27) 
will pull off the crankshaft with the front gear cover, 

(7) Remove the oil seal and sleeve from the cover. 

(8) Loosen the locknut (24) and rerrwve the camshaft 
adjusting screw (25) from the front gear cover. 

b. Cleaning and Repair^ 

(1) Use a wire brush to thoroughly clean the front 
gear cover and inspect it for cracks. If cracked, replace. 

(2) Inspect the crankshaft pulley for cracks or 
damaged sheaves; use a fine file to remove minor burrs and 
rough spots. 

(3) Check the camshaft adjusting screw to see If 
the wearing plug housed in it appears to be excessively 
v/orn; replace where necessary, 

(4) Use new oil seal, rubber sleeve, and gasket in 
reassembling. 

c- Installation (Fig. 33). 

(1) Slip the rubber sleeve (27) over the oil seal 
(26) and install in the groove provided in the front gear 
cover (15) . 

(2) Cement the gasket (28) to the gear cover and 
slide the gear cover back in place. 

NOTE: Because of tight clearance It is advisable 
to loosen the front of the oil pan and slightly drop the pan 
to avoid difficulty ond danger to the oil seal and sleeve 
v/hen pushing the gear cover back into place. 

(3) Install four cap screws (17) and lock 

(16) securing the front gear cover to the engine block (29); 
^ not tighten. 

(4) Install four cap screws and lock washers 
securing the oil pan to the front gear cover; do not 
tighten . 

(5) Check to see that the oil seol and sleeve are 
properly seated in the oil pan and front gear cover. 

(6) Tighten all gear cover and oil pan cap screws. 

(7) Place the generator front mounting brocket 
and motor support in place, and Irotall four mounting 
bolts ( 19 ) and lock washers (18). 

(8) Set the woodruff key (23) in the slot in the 


crankshaft, and install the crankshaft pulley (20). 

(9) Align the hole in the crankshaft pulley with 
the hole in the crankshaft, and insert the pin (21). 

Secure the pin with two cotter pins (22). 

(10) Install the camshaft adjusting screw (25) in 
the front geor cover and turn in until it contacts the 
camshaft; turn the screw out approximately one-eighth 
and tighten locknut (24) . 

130. PISTONS AND CONNEQING RODS 

0 . Removol (Fig . 37) . 

(1) Remove the cylinder head. 

(2) Remove the oil pan. 

(3) Check for ridges at the top of cylinder bores 
and remove if present, before attempting to remove pistons. 

(4) Turn the crankshaft over so that number one 
and number four rods ore in the lower position . Remove 
cotter pins (12) and nuts (11) from bolts (14) on both rods 
(8); tap bearing caps (10) lightly on bolt boss to loosen 
and remove. 

(5) Remove piston and rod assembly by pushing 
the piston and rod up through the cylinder, being careful 
not to scratch or nick the cylinder with the rod being 
pushed through . 

(6) Reassemble the connecting rod bearing caps to 
proper rods to avoid mixup. 

(7) Turn the crankshaft over so that number two and 
number three rods are In the lower position. Then follow the 
procedure outlined in steps (3) and (4) above to remove 
pistons . 

b. Disossembly (Fig. 37), 

(1) Remove rings (1, 2, and 3) in that order from 
the piston with a ring expanding tool . 

(2) Remove the lock ring (6) from each end of the 
piston pin (5) and drive out the pin, 

(3) Drive out the bushing (7) from the connecting 
rod, being careful not to damage the inside bore of the rod 
end. 

c. Cleoning . 

(1) Follow the cleaning instructions of paragraph 

123b. 

(2) Remove all carbon from the ring grooves in 
the piston, ond the top of the pistons with o wire brush; 
moke sure the oil holes in the lower groove ore open. 

(3) Wosh all the ports in cleaning solvent; dry 
thoroughly. 

d. Repot r (Fig, 37). 
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1 Top ring 

2 Center ring 

3 Oil ring and expander 

4 Piston 

5 Pin 

6 Lock ring 

7 Bushing 

8 Connecting rod 

9 Bearing 

10 Bearing cap 

11 Slotted nut 

12 Cotter pin 

13 Rod assembly 

14 Machine bolt 


Rgure 37. PISTONS AND CONNEaiNG RODS. 


(1) When overhauling an engine use new bushings 
(7) and piston pins (5) . 

(2) Check the diameter of the pin to see if it is 
excessively worn. Replace if necessary. 

(3) Use a new piston pin to check the wear of the 
bushing in the connecting rod end; if the pin is loose, re- 
place the bushing. 

(4) If in step (2) above, the piston pin holes were 
found to be excessively worn, ream the holes and bush to the 
next available piston pin oversize. 

(5) All rod bearings are replaced with new ones at 
every major overhaul . 

(6) Measure each connecting rod journal for wear 
and out-of-round. If out-of-round is more than 0.015 inch, 
grind journals. 

(7) If rod journals are not out-of-round more than 
0.015 inch, but are worn, substitute available undersized 
bearing inserts. The amount of undersize will correspond 
to the amount of wear on the journal . Each undersized 
bearing insert is so mochined to provide sufficient oil 
clearance . 

(8) Check for damaged or twisted rods. Realign 
slightly twisted connecting rods; replace if badly twisted 
or otherwise damaged . 

e. Reassembly (Fig. 37). 

(1) Install rings (3, 2, ond 1) in that order on the 
pistons with the ring expanding tool . Check tags to see 
rings are on the right piston . 

CAUTION: The top ring is the taper- faced type 
and must be assembled with the word TOP on the upper side. 

(2) After instolling the rings, stagger the ring 
gaps around the piston. 

(3) If the bushing (7) was removed in disassembly, 
install the new bushing in the connecting rod and center 
the end between the piston bosses in line with the piston 
pin holes. Apply a little oil to the piston pin (5) and tap it 
into place; secure it with two lock rings (6). 

NOTE: The arrow on top of the piston (4) is an 
assembly mark. When looking at the assembly numbers 
stamped on the connecting rod, the arrow on the piston 
must point to the right for proper assembly of the rod 
to the piston. 

(4) If urKlersized bearing inserts are being used, 
be sure they are set in the proper rods and caps. 

f. Ins tal lotion. 

(1) Turn the crankshaft over so that numbers one 
and four crankshaft connecting rod joumols are in the 
lower position . 

(2) Apply a little oil to the pistons and ring . 
Compress the rings on No. \ piston and Insert the piston 
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1 Thrust washer 

2 Camshaft gear 

3 Camshaft 

4 Woodruff key 


5 Front camshaft bearing 

6 Center camshaft bearing 

7 Rear camshaft bearing 

8 Pipe plug 


Figure 38. CAMSHAFT AND TAPPET. 


in No. 1 cylinder bore with the connecting rod assembly 
mark facing the camshaft side. 

(3) Use a wooden hondle to push the piston 
down into the bore and at the %amt time guide the rod 
over the connecting rod journal . 

(A) Insert the rod bolts (14) in place being sure 
they are properly seated. After oiling the inserts, 
install the lower insert and bearing cop with the assembly 
number on the camshaft side, and secure with the two 
nuts (11). 

(5) Tighten nuts to 42 ft-lb torque. The clearance 
is correct when the rod con be moved from side to side 
without forcing and yet creote 0 slih^'t drog o^ the 
crankshaft. 

NOTE; After checking each rod bearing for fit, 
slightly loosen the nuts so that each journal is checked 
separately, unaffected by the drag created by the others. 

(6) Follow the same procedure outlined above and 
install piston No. 4. 

(7) Turn the crankshaft over so that numbers 2 and 
3 connecting rod jourrwls are In the lower position to 
instoll pistons 2 and 3 as outlined above . 

(8) Tighten all the nuts to 42 ft-lb torque and 
secure with cotter pins (12). 

(9) Install the oil pan, 

(10) Install the cylinder head . 

131. CAMSHAFT AND TAPPET 

0 . Removol (Fig. 38). 

(1) Remove the oil pan. 

(2) Remove the oil pump. 


(3) Remove the valves. 

NOTE; If necessary, remove the camshaft 
without removing the valves. This con be done by 
using a valve lifter to raise up the valve springs and 
blockir^ up the valve tappets with 1-1/16 inch- long 
nails. 

(4) Remove the front gear cover . 

(5) Pull the camshaft forward out of the engine. 

It may be necessary to turn the camshaft slightly to 
permit the bearing journals to pass the cronk throws . 

(6) Press the camshoft gear (2) off the camshaft (3) 
and remove the camshaft gear, thrust washer (1), and 

woodruff key (4)* 

(7) Remove the tappets from the cylinder block; 
remove the od|uitlng screws from the tappet . 

(8) Drive out the front camshaft bearing (5), 
center camshaft bearing (6), and the rear camshaft 
bearing (7) with a camshaft bearing driver. 

(9) If the tappets oppeared loose In the tappet 
guide, drive the tappet guide out from the cylinder block. 

b. Cleaning, Inipection, and Repair. 

(1) Wash all parts In cleaning solvent thoroughly. 
Clean the comshoft oil holes with a wire brush. 

(2) Check the general condition of the camshaft 
for roughness or other signs of damage to the lobes and 
journals. 

(3) Check the gear machined Integrally to the 
camshaft for chipped or broken teeth, end If any appear 
damaged, replace the camshaft. 

(4) Ploce the camshaft In V-blocb ond check 
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Main bearing insert, upper 
Crankshaft 

Main bearing insert, upper 
Main bearing insert, upper 
Gear 

Woodruff key 

Main bearing insert, lower 
Bearing cap 

Main bearing insert, lower 
Bearing cap 

Main bearing insert, lower 

Bearing cap 

Lock washer 

Machine bolt 

Flywheel dowel 


the run-out of the journals. If the camshaft is not 
excessively out of line straighten it In an arbor press. 

(5) Measure each of the journals for wear. If the 
journals ore excessively worn the camshaft must be replaced. 

(6) Check the camshaft gear for broken or damaged 
teeth, and replace if necessary. 

(7) Replace the thrust washer if it is grooved or 

worn. 

(8) Examine the valve tappet faces, and replace 
If they ore found to be scored or cracked. Use a fine file 
to remove minor rough spots. 

(9) Check the clearance between the tappet 
and tappet guide; replace the guide if necessary. 

(10) Check the threads on the adjusting screw. If 
the screw turns too easily in the tappet body, replace screw. 

c. Installation (Fig. 38). 

(1) Drive the new bearings (5, 6 and 7) into place 
with a camshaft bearing driver. Be sure to line up the oil 
holes in the bushings with the riflcT-drilled holes in the 
engine block. 

(2) Drive the new tappet guides into place If any 
were removed on disassembly. 

istail the adjusting screws into the valve 
sent the assembly into the engine block. 

.. j- ee I place and press 

n the camshaft (3). 

»tly slide and camshaft 
Ful not to damage the 

he camshaft gear and 
• • >d. 


(6) Install the front gear cover. 

(7) Install the oil pump. 

(8) Service with oil. 

(9) Install and adjust the valves. 

132. CRANKSHAFT AND MAIN BUSHINGS 

(1) Remove the oil pan. 

(2) Remove the oil pump. 

(3) Remove the front gear cover . 

(4) Remove the flywheel . 

(5) Remove the connecting rod bearing caps. 

(6) Remove the bolts (14) and lockwashers (13), and 
remove the main bearing caps (8, 10, and 12) with the lower 

bearing inserts (7j 9, H) place, 

(7) Lift the crankshaft (2) out of the block and re- 
move the upper bearing inserts (1, 3, and 4). 

(8) Use a puller and remove the crankshaft gear 
(5) from the crankshaft; remove the woodruff key (6) . 

(9) Remove the dowel pins (15) if they are loose or 
otherwise damaged. 

b. Cleoning, Inspection, and Repair. 

(1) Wash all the parts in cleaning solvent and dry 
thoroughly. 

(2) Remove the two oil plugs from the front and 
back of the engine block and clean out the rifle-drilled 
holes with wire brush and clean out the rifle-drilled 



holes tn the crankshaft; blow out with compressed air. 

Install the two oil plugs which were removed and tighten 
securely . 

(3) Oieck the general condition of the crankshaft 
for roughness, scoring, or other damage. 

(4) Mount the crankshaft In V-b!ock$ and check 
the runout at the center main bearing journa! . If not 
excessively out of line, straighten It in a press, otherwise, 
replace it. 

(5) Measure the main bearing journals for out-of- 
round and general wear. If either is excessive, re^^rlnd 
the crankshaft. Regrind the main bearing journals to the 
smallest undersize that will clear up wear of Out-of-round 
condition. 

(6) Check connecting rod journals and bearings. 

If connecting rod journals must be reground, follow the 
procedure outlined in step (5) above. 

(7) Check the flywheel bolt holes for cracks or 
other damoge . 

(8) Check the crankshaft gear for broken or 
damaged teeth; replace if necessary. Mark the new gear 
in exactly the same spot as the old gear. Do this by^ 
placing the new geor on top of the old gear and linking 
both the keywoys, and then placing a punch mark at the 
proper spots . 

(9) Check the bearing caps for cracks or other 
darrrage; use a fine file to remove small burrs and to correct 
other minor damage. Do not attempt to file ends, for they 
are machined to fit the engine block. 

c. Instol lotion (Fig. 39) 

(1) Slide the top half of the main bearing Inserts 
(1, 3, and 4) in place and lightly lubricate. 

NOTE: Unlike the connecting rod bearing inserts, 
the moin bearing inserts, top and bottom halves, are not 
interchangeable. The top half has two holes, one of 
which must line up with ^e vertically drilled holes tn the 
engine block through which oil is pumped to the crank- 
shaft journals. 


(2) Lower the crankshaft In place in the cylinder 
block. Center it on the top main bearing inserts ar'.d at the 
the same time guide the connecting rods onto the connecting 
rod journals. 

(3) Slightly lubricate the lower main bearing 
inserts (7, 9, ond 11) and slide into the bearing caps 

( 8 , 10 , 12 ) 

(4) Install the center main bearing cap (10) on 
the center main bearing journol of the crankshaft and 
secure to the engine block with two bolts (14) and lock 
washers (13). Follow the same procedure to install the 
front and rear main bearing caps (8 and 1 2) . 

(5) Install the connecting rod bearing caps. Do 
not tighten. 

(6) Tighten the bolts (14) to 77 ft- lb torque. The 
clearance is correct when there is a slight drag on the 
crankshaft . 

(7) Check the fit of the main bearings . 

(8) Tighten all the bolts on the main bearing 
caps to 77 ft- lb torque. 

(9) Tighten all the connecting rod nuts to 42 ft-lb 
torque, and secure with cotter pin, 

(10) The rear main bearing also acts as a thrust 
washer. Tap the crankshaft toward the back of the engine 
and check crankshaft and thrust . 

NOTE: Crankshaft end thrust is controlled by the 
rear main bearing flonges and is established by the bearing 
dlmer^sion itself. Therefore, there is no necessity for adjust- 
ment of this at assembly. Excessive end play requires bearing 
replacement. 

(11) Install the oil pump. 

(12) Instol 1 the front gear cover. 

(13) Instoll the oil pan. 

(14) Install the flywheel . 


Section IV. FUEL SYSTEM 


133. CARBURETOR 

a. Removol , Cleonlng, and Inspection . Remove and 
clean the carturetor as outlined In parographs 59a and b. 

b. Disosscmbly Fig. 40), 

(1) Remove screw (4) and separate the throttle body 
from main body (31). Lift out gasket (20). 

(2) Tap out shaft (18) and remove fl6at (21). 

(3) Disassembly is complete upon removing the 
attaching parts for the remaining items. 


C . R«osi»nibly. Ramiemble in reverse order of step b. 

d. Instollofion ond Adjustment. Install and adjust the 
corEuretor as outlined In steps d of paragraph 59. 

m GOVERNOR 
a . Removol . 

(1) Remove linkoge (par. 60). 

(2) Remove the two cap screws that attach governor 
cover to the housing . Lift off cover and gasket . 
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1 Plain nut 

2 Lock washer 

3 Attaching stud 

4 Screw and lock washer 

5 Needle 

6 Packing 

7 Spring 

8 Throttle body 

9 Plug 

10 Choke stop pin 

11 Expansion plug 

12 Throttle cup 

13 Economizer jet 

14 Gasket 

15 Valve seat 

16 Valve needle 

17 Idle jet 

18 Float shaft 

19 Venturi 

20 Gasket 

21 Float and lever 

22 Main nozzle 

23 Gasket 

24 Carburetor jet 

25 Valve and seat 

26 Numbering ball 

27 Numbering plate 

28 Strainer 

29 Plug 

30 Screw 

31 Body assembly 

32 Choke packing 

33 Choke stop pin 

34 Spring 

35 Machine screw 

36 Spring 

37 Valve disc 

38 Shaft 

39 Valve throttle 

40 Machine screw 

41 Shaft 

42 Spring 

43 Screw 

44 Tube union 

45 Tube assembly 

46 Tube elbow 

47 Chok*" swivel 

48 Swivel screw 

49 Washer 


FJgure40. CARBURETOR ASSEMBLY. 


(3) Rotate engine clockwise until timing marks 
on the camshaft gear and the governor drive gear are aligned. 
Note which mark the governor drive gear Is timed on. 

b. Disassembly (Fig, 41). 

(1) To disassemble drive shoft, remove thrust f I eeve 
assembly (13) . Remove "E" Rings (11), pressing on 

Rir>g end of weight pin (10). Remove weight pin (10) and 
weight (12), supporting the gear as close to spider as 
possible in on arbor press ond using o 1 1/32 diameter punch, 
remove gear and spacer (34) . 

(2) Disassemble the remainder of the assembly by 
removing the attaching parts and snap rings. 


41). 

(1) Assemble bearings (4) in body, assemble re- 
taining ring (3) (one only) to rocker shaft (9), assemble 
rocker shaft (9) in body (20), assemble the other retaining 
ring (3), ossemble oil seal (7) and oil seal retainer (8), 
assemble yoke (6) holding yoke in ploce with faLSl/encrs(5} 
Supporting end of rocker shaft (9) press throttle lever (25) 
on rocker shaft (9) holding dimension .827 and 1 .97, 
using a .125 drill, drill thru throttle lever hub and pin 
with roll pin (28). Assemble washers (2) and expansion 
plug (1). Assemble auxiliary lever (21) to throttle lever 
(25) using screws (23) and nut (24). Assemble spring (22). 
Assemble screw eye (27) to throttle lever (25) locking 
screw eye (27) in place with hex nuts (26). Assemble stud 
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1 Expansion plug 

2 Washer 

3 Retaining ring 

4 Ball bearing 

5 Fastener 

6 Yoke 

7 Oil seal 

8 Seal retainer 

9 Rocker shaft 

10 Weight pin 

11 ring 

12 Weight assembly 

13 Thrust sleeve 

14 Thrust bearing 

15 Spider and shaft 

16 Bushing 

17 Spring 

18 Hex nut 

19 Screw 

20 Body 

21 Auxiliary lever 

22 Extension spring 

23 Screw 

24 Kut 

25 Throttle lever assembly 

26 Hex nut 

27 Regulation . screw 

28 Roll pin 

29 Governor spring 

30 Adjusting lever 

31 Washer 

32 Stop nut 

33 Stud 

34, Sp?xer 

35 Adjusting screw 

36 Hex nut 

37 Pipe plug 

38 Mounting gasket 

39 Gear bearing 

40 Screw 

41 Governor gear 


Figure 41 . GOVERNOR ASSEMBLY. 


(33) to body (20) . Assemble spring adjusting lever (30) 
to sHid (33), assemble v«asher (31) and nut (32). AssembU 
icrew (35) lockino if P'o'* Assemble 

sprino (29), cjssemble pipe plug (37). Assemble bumper 
sprIrH) ((7) to screw (19), assemble nur (18) to screw (19) 
and screw fbis auembly into body locking it in place with 
nut (18). 

(2) To assemble drive shaft, support the gear, 
odd spacer (34) to spider and shaft assembly (15). Using 

end of spider shaft# pre*» on g«ar . Place v^ight in 

spider# insert weight pin through spider and weight, 


press knurl on weight pin flush with spider 
ond assemble "E" Ring (11). 

d. Imtol lotion. Install in reverse procedures of step^. 


Ad i ustmen t (Fig. 41). 


(1) Place tension on governor spring (29) with 
odjusting screw (35) . Install linkage from governor 
throttle lever to carburetor bellcrank. Adjust length of 
linkage to hold bellcronk on wide open stop pin. Then 
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shorten linkage 7 turns. Release all spring tension and 
operate throttle lever manually to check for bind or lost 
motion in linkage. 

(2) Back out bumper screw (19) until only three or 
four ihreads are engaged^ and secure with lock nut (18). 
Start engine and idle until warmed-up to operating 
temperature. Obtain specified no-load speed with ad- 
justing screw (35). Gieck regulation by applying and 
removing engine load. If regulation is too brood/ 


adjust regulation screw (27) to move spring nearer 
throttle lever hub. If governor surges (engine under load) 
adjust regulation screw (27) to move spring away from 
throttle lever hub. Lock adjustment with lock nuts (26). 

(3) Bumper screw (19) Is used to remove a no 
load surge only. If governor surges at no load, turn bumper 
screw (19) in a turn at a time until the surge is removed. 

Do not turn bumper screw in far enough to increase no 

iood speed of engine. 


Section V. ENGINE ELECTRICAL SYSTEM 


135. GENERATOR 

a. Removal . See paragraph 66 to remove generator 
ossernbly . 

b. Dtsossembly (Fig. 42). Disassemble the generator 
In index number sequence of Figure 42 by following 
approved shop practice. 


c. Repair. Repair the generator per steps b and c of 

paragraph ^7 

d. Reassembly and Instollation. Reassemble in the 
reverse order of me index numbers of Figure 42. Install, per 

paragraph 66d. 




EMC 3895-221- I5A2 


1 

Cover band 

11 

Lock washer 

20 

Woodruff key 

2 

Band screw 

12 

Spring plate 

21 

Armature assembly 

3 

Band nut 

13 

Bearing retainer 

22 

Mounting screw 

4 

Comm, end head assembly 

14 

Ball bearing 

23 

Spacer 

5 

Brush lead screw 

15 

Armature nut 

24 

Elbow, 90° 

6 

Lock washer 

16 

Washer 

25 

Receptacle mounting screw 

7 

Service brush set 

17 

Drive pulley 

26 

Receptacle and lead assembly 

8 

Ball bearing 

18 

Ventilating fan 

27 

Frame and field assembly 

9 

Lock washer 

19 

Drive end head 

28 

Lock washer 


10 Retainer screw 


Figure 42. GENERATOR ASSEMBLY. 
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1 Tachhourmeter gage 

2 Mounting clamp 

3 Washer 

4 Nut 

5 Drive shaft 

6 Tachometer adapter 

7 Screw 

8 Lock washer 

9 Plain washer 

10 Distributor adapter 

11 Nut 

12 Lock washer 

13 Stud 

14 Distributor drive shaft 



EMC 


3895 - 221 - t5A3 

Figure 43. TACH-HOURMETER 


COMPONENTS. 




1 Cover, Re H. 

2 Cover, L. H. 

3 Screw 

4 Solenoid switch 

5 Moving core assembly 

6 Link pin 

7 Cotter pin 

8 Nut 

9 Lock washer 

10 Screw 

11 Lock washer 


12 Yoke 

13 Cover 

14 Yoke pin 

15 Pinion housing 

16 Thrust washer 

17 Snap rfng 

18 Retainer 

19 Starter clutch 

20 Thru bolt 

21 Thrust washer 


Figure 44. STARTER MOTOR ASSEMBLY. 


22 Connector 

23 Screw 

24 Lock washer 

25 Head assembly 

26 Brush plate assembly 

27 Frame and field assembly 

28 Flat head screw 

29 Armature 

30 Thrust washer 

31 Brush set (service only), 
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136 STARTER MOTOR 


a. Removal (Fig, 44). 

(1) Remove battery ground cable. 

(2) Remove all lead wires, support the motor, re- 
move the attaching ports, and remove the starter motor « 


b. Disassembly (Fig. 44), Disassemble per Index 
nurnLer sequence of Figure 44 by following approved shop 
practice . 

c. Cleanir>g, Testing and Repair. Refer to paragraph 
68b and c for this procedure. 

d. Assembly and Installotion . Reverse procedures of 
steps b and a. 


Section VI. COOLING SYSTEM 


137. RADIATOR 


a . Removal . 

(1) Drain radiator (1, Fig. 4) at pipe plug (7, Fig. 

8 ). 

(2) Remove attaching parts that secures radiotor to 
supports and hood, loosen all hoses, and lift off radiator. 


b. Disassembly and Reassembly (Fig. 45). 

(1) Disassemble or reassemble the radiator and its 
cornponents following index number sequence of Figure 45. 


c. Cleaning ond Flushing. Accomplish procedures of 
paragraph 78a. 



1 Crank plate 

2 Radiator cap 

3 Radiator core assembly 

4 Hose clamp 

5 Preformed hose 

6 Fan guard 

7 Lock washer 

8 Plain nut 


9 XiOck washer 

10 Spacer 

11 Lock washer 

12 Cap screw 

13 Rubber hose 

14 Hose clamp 

15 Radiator bracket 

16 Radiator filter 


Figure 45. RADIATOR COMPONENTS 


Section VII. MIXER ASSEMBLY 


138 . AUXILiMY WATER PUMP ASSEMBLY 

a. KmimvaL R^irov® fli® auxiliary wot®r pomp owembly 

(287 PlgTlSrS’outllned In fwit^rop^ 112c. 


beorir^Q (15), spacer (16), ond the Inner snap ring (14) 
Into tb« oQvar laod bwrlno housing. Follow these ports 
with th4 ball baaringg (>5) and $®cur® In place 
with snap ring (14). 


b. DIscttsuAly (Fig. 47) . 

(1) Romov® cottar pin (2), nut (3), vrosher (4), 

spocer (5), and withdraw the driven sheave (1) from end of 
shaft (18). 


(2) Remove nut (8), washer (S^, and seporat® 
the coy#r and b«arlr« housing (7) from volut® (44). R«mov® 
gasket (11). 


(3) Unscrew locking plug (43), clamp shaft end In 

viw hoving iaw« protect«d with braa plat, or K>m« other 
suitable means of protection, position o hordwi^ block 
ogainst the vanes of the Impeller, and remove the impe ler 
from the shaft by tapping on the vanes in a counterclockwise 

direction. 


(4) Y/lthdraw the seal assembly (19) and washer 

(20) from the Impeller end of the shaft, ar^ 
shaft (18) . Compress and pry outer snap nng (14) from ih 
groove, remove outer boll bearing 0^ ^ 

spacer (16), and then the Inner ball 05) from 

within the cover and bearing housing (7). 


(5) Removal and disassembly of the inlet valve (22) 
is complete ujxnn removal of all attaching parts. 

(6) Unscrew the two cap screws (37) and separate 
the volute cap (36) from the volute (44), 

c. Cleaning. Cleon all parts with an approved ^ 
cleaning ISraSC and except for the ball bearings and 
seal, blow dry with jets of compressed air. Dry the 
boll bearings and the seal ossembly with a clean, lint-free 
ciotff . 


d. Repair. Repair of the water pump assembly Is 

limited to discarding those parts which are distorted, 
ruptured, or otherwise unfit for continued service. It is 
usually necessary by overhaul time, for the 
(28), seal assembly (19), and the ball bearings (15) to be 
replaced with new parts. 


NOTE: Be sure to pack the bearing cavity 
of the cover and bearing housing wifh lubricant in ac- 
cordonce with the Lubrication Order before installing 
outer bearing (15). 

(4) Carefully Insert shaft end through the cover 
and bearirvg housing. Inner bearing, spacer, outer bearing, 
and then Install the special washer (13) over the shaft 
and up to the outer bearing . 

(5) With the key (12) in its shaft groove, align the 
groove of the sheave (1) with the key, and press the sheave 
onto the shaft end. Secure with spacer (5), washer (4), 
nut (3), and cotter pin (2). 

(6) Spin the impeller by hand and check for 
binding or restricted nxsvement of the shaft, sheave, 
and impeller. Using a new gasket (11), secure this 
assembly to the volute (44) wifo the proper attaching 
parts. 


f. Installation. Install the water pump assembly 
(28, Tig . 30) as outFTned In paragraph 112a. Be sure to 
adjust for proper deflection of the drive b^ts, tighten 
the pump drain plug (35, Fig. 30), and prime the pump. 

If necessary , 

139 POWER LOADER SKIP 
o. Removol . 

(1) Lower tke skip (1, Fig. D to the ground. 

(2) Stop the engine. 

(3) Remove the coble clomp bolts from 
winding drums (9, Fig. 1) and pull the skip cable (8) 
from the drums and out of the wble guides which ore 
welded to the skip (l) siiftS* 

(4) Remove the attaching parts that secure bearings 

(7), and withdraw the skip , pivot shaft , and the skip 
shaker hanger as one complete assembly . 


£, Reossembl^r (Fig . 47) . 

(1) Align th® holes of the washer (32), flap valve 
(28), valve weight (29), and secure together with screw 
(31) and nut (30) . Attach the flap valve to the valve case 
(33) with screws (26) . Using a new gasket (34),. piition 
the Inlet valve assembly (22) over its opening on the volute 
(44) arxi secure with attaching parts. 

(2) Install the seal ossembly (19) and the Impeller 
(1 7) onto the shaft (1 8) end . Clamp the shaft into a vIm, 
place a hardvsood block against the Impeller vanes, and 
tighten the impeller securely onto the shaft by topping on 
the block. Remove shaft and impeller from vise. Install 
locking plug (43) . 

(3) Position washer (20) In Its seat within the 
cover ond bearing housing (7). Insert the Inner ball 


b. DIsossembly. 


(1) Remove the flat head rivets and loporoto the 
bearings from each of the shaker hangers. The hongeis may 
be pulled from the pivot shaft ends at any time after the 
beorings have been removed. 


(2) SI ide col lars and washers from shaft ends . 
Loo«n jam nut., set .crew., nuh, and withdrew the ^vot 
short from the riveted skip saddle bearings (that part which 
.Hn te the oivot shaft). 


(3) Removal and disassembly of the 7**®^ 
(10, Fig. 1) and brackets is complete upon removal of the 
attaching parts and jam nuts. 


(4) Although not a port of the skip assembly, the 
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1 Support brace, L.H. 

2 Support brace, R.H. 

3 Hex nut 

4 Bdachine bolt 

5 Lock washer 

6 Hex nut 

7 Cap screw 

8 Lock washer 

9 Axle support front bracket 

10 Hex nut 

11 Cap screw 

12 Lock washer 

13 Cap screw 

14 Lock washer 

15 Lock screw 

16 Stabilizer leg 

17 Tool box 

18 Box support 

19 Hex nut 


20 Machine bolt 

21 Lock washer 

22 Leg support, R. H. 

23 Hex nut 

24 Machine bolt 

25 Lock washer 

26 Chain guard 

27 Hex nut 

28 Machine bolt 

29 Lock washer 

30 Machine bolt 

31 Flat washer 

32 Bearing socket 

33 Bearing 

34 Frame strut, R.H. 

35 Hex nut 

36 Capscrew 

37 Lock washer 

38 Machine bolt 


39 Rear tie plate 

40 Hex nut 

41 Machine bolt 

42 Lock washer 

43 Front and rear drum shield 

44 Hex nut 

45 Machine bolt 

46 Lock washer 

47 Machine bolt 

48 Bevel washer 

49 Rear leg support, R, H. 

50 Rear leg support, L.H. 

51 Hex nut 

52 Cap screw 

53 Lock washer 

54 Handle 

55 Front tie-down- eye 

56 Back-up plate 

57 Leg support 


Figure 46. MIXER FRAME AND FABRICATED PARTS (1 of 2) 
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37 


38 



EMC 3895 - 22 1 » 15/47 


1 Driven sheave 

2 Cotter pin 

3 Castle nut 

4 Flat washer 

5 Spacer 

6 Pipe plug 

7 Cover and bearing housing 

8 Hex nut 

9 Lock washer 

10 Stud 

11 Gasket 

12 Straight key 

13 Special washer 

14 Snap ring 

15 Ballbearing 

16 Spacer 

17 Impeller 

18 Shaft 

19 Seal assembly 

20 Washer 

21 Pipe bushing 

22 Inlet valve 

23 Hex nut 


24 Lock washer 

25 Stud 

26 Machine screw 

27 Keeper 

28 Flap valve 

29 Valve weight 

30 Hex nut 

31 Machine screw 

32 Washer 

33 Valve case 

34 Valve gasicet 

35 Pipe plug 

36 Volute cap 

37 Cap screw 

38 Cap gasket 

39 Peeler 

40 Cap screw 

41 Lock washer 

42 Lock washer 

43 Locking plug 

44 Volute 

45 Stud 


Figure 47. WATER PUMP ASSEMBLY 
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following ports ore raloted directly with the skip In-so-for 
as their removal cannot be accomplished without first re- 
moving the skip (See Fig. 4^): 

(5) Rernovai and disassembly of the charging sub- 
chute, upper and lower splash shields (58 and 43), skip 
locking hook (17, Fig. 1) is complete upon removol of 
their respective ottaching parts. 

(6) Renx)ve the skip hoist cable clamp from the 
reduction drum (20, Ftg. 2) and unwind the hoist cable. 
Using a gear poller, pull the control side (right side) 
winding drum from the top winding shaft (22, Fig. 1) and 
tap out its gib key. Grasp the reduction drum and pull it 
and the winding shaft as an assembly from the mixer. Re- 
move three bolts and pull the reduction drum and the 
engine side winding drum from the top winding shaft. Tap 
out remaining gib key. 

c. Cleaning and Repair. 

(1) Clean all parts with an approved cleaning 
solvent and dry thoroughly. Scrape the skip clean of all 
encrusted deposits and paint all exposed metal surfaces to 
prevent rust. 

(2) Inspect all parts for dents, cracks, and 
distortion. Discard those parts which cannot be effectively 
repaired by pounding back into shape or welding. 

(3) Roll the pivot shaft on a perfectly smooth 
surface and test for distortion; inspect bearing surfaces of 
shaft for smoothness. Discard a defective shaft. 

(4) Discard the cable If it is frayed, contains 
sharp kinks, or is otherwise unserviceable . Immediately 
after cleaning, apply clean all-purpose grease to a pad 
made from burlap, and coat the cable with grease as 
protection against rust. 

d. Reass embly and Ir^sta llat lon . Reverse procedures of 
step b . 

140. CLUTCH AND BRAKE CONTROLS 

a. Removal and Disassembly, Removal ar>d disossembly 
of tfie clutch and broke con troT linkage system is complete 
upon removal of the attaching parts of a component, and 
withdrawing that component from the part to wfuch it is 
attached in the sequence order of the Items contained in 
Figure 47, Accomplish the following procedures before 
removing any of the control system: 

(1) Start the engine and lower the skip to the 

ground , 

(2) Remove those parts of the housing, doors, etc., 
which restrict access to the parts to be refr>oved. 

(3) Use only a leather or soft metal mallet when 
it is necessary to drive one part from another. 

b. Cleaning and Repair, 

(1) Wash all parts with an approved cleaning 
solvent; dry thoixjughly with a clean, lintless cloth or jets 
of compressed air if available. 


(2) Inspect all bearing surfaces for roughness, 
out-of-round wear, or corrosion . 

(3) Inspect all tubes aryJ shafts for distortion by 
rolling them on a perfectly flat surface; discard those parts 
which cannot be restored to serviceable standards by using 
either heat or by hammering. 

(4) Install a new brake lining on the brake band. 

Be sure threaded portion of the brake band welded bolt 

is in good condition. 

(5) Discard all parts which are unfit for continued 
service or are non-repairable. 

~* ond Installation. 

(1) Reassemble and install the broke bond 
components . 

(2) Reossemble and install the clutch and brake 
control components in the reverse order of the index number 
sequence of Figure 47. 

(3) Refer to the Lubrication Order and service all 
lubrication points os specified. 

(/^) Upon actuating brake lever (1^ 
Fig. 26) and clutch lever (6), check for 
proper operation of the components involved. 
.Adjust the brake band. 

141. DISCHARGE CHUTE CONTROLS 

a. Removal (Fig , 29) . 

(1) Remove the shoulder bolt which connects 
the lower link bar (4, Fig. 28) to the end of the output 
lever and shaft assembly (&^ FXff • 29 )# 

(2) Remove nuts, cap screw, washers, and lift 
the discharge chute gear cose and handwheel assembly 
(19, Fig. 2) as an ossembly from the mixer frame. 

b. Disossembly (Fig. 29). 

(1) Remove gib key (1), and pull handwheel (2) 
and spacer (3) from the outer end of the pinion and shaft 
assembly (15). 

(2) Remove set screw and collar (7), hex nuts 
(13), and separate cover plate (11) from the gear case 
(18) . Press the output lever and shaft assembly (8) out 
of the cover plote, which will also force gear (17) from 
the shaft. 

(3) Pull pinion and shaft (15) out of the gear 
case (18) bore . Remove bushings (9 and 16). 

c. Cl eoning and Repai r. 

(1) Wash all parts with an approved cleaning 
solution and dry thoroughly. Be sure lubrication fitting 
holes are open and free of all grease . 

(2) Inspect the pinion ond gear for uneven or 
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1 Chain guard 

2 Hex nut 

3 Machine bolt 

4 Lock washer 

5 Coupling 

6 Hex nut 

7 Machine bolt 

8 Lock washer 

9 Set screw 

10 Jam nut 

11 Operating shaft 

12 Sprocket 

13 Woodruff key 

14 Spacer 

15 Drive chain 

16 Connecting link 

17 Lube fitting 

18 Operating lever 

19 Bearing 

20 Hex nut 

21 Machine bolt 

22 Lock washer 


Figure 48. FREEWAY 

br^en teeth. Shaft surfaces should be smooth and 
without blemishes. Inspect bushings for uneven wear. 

(3) Discard all non-repairable parts and replace 

them with new parts having the same part number, 
d. Reassembly and Installation. 

(1) Refer to Figure 29. Install bushings (9 and 16) 
into their bores, and insert the pinion and shaft (15) in the 
upper bore of gear case (18). 

(2) Insert the output lever and shaft assembly (8) 
into the bore of the cover plate (1 1), position gear (1 7) over 
end of the shaft, and press into place over key (10). 

(3) Position the assembled cover plate and gear 
over and into place on the gear case (18); secure together 
with attaching ports/ Assemble set screw and collar (7) 
over the protruding end of output lever and shaft assembly, 
and tighten set screw. 

(4) Install the three lubrication fittings (6), service 
in accordance with the Lubrication Order, Figure 9. 

Connect lower link bar (4, Fig. 28) and ad|Uft. 

142. FREEWAY VALVE CONTROL 

— * ond Disossembly (Fig. 48). 

(1) Be sure that the water tank (7, Fig 1) is 
empty before attempting to remove the freeway valve 
control (19, Fig. 1). 


VALVE CONTROL. 

(2) Disassembly of the valve control is complete 
upon removal of the following items Refer to Fig, 

40/, 

(3) Remove guard (1), loosen the hex nut (6) of 
coupling (5), loosen [am nut (10) and set screw (9) of the 
upper sprocket (12), and withdraw the operating shaft (1 1) 
Lift off chain (15) . 

(4) Loosen jam nut (10) and set screw (9) of the 
lower sprocket (12) . Separate the sprocket and the operating 
lever (18). Remove bearing (19). 

b. Cleaning jnd Repair. 

(1) Wash oil parts in an approved cleaning solvent, 
then dry thoroughly. Use a stiff-bristle brush to remove oil 
grease from the drive chain. 

(2) Discard all parts that arc unfit for continued 

service . 


(3) Inspect the sprockets for distorted or broken 

teeth . 

(4) Since the entire chain does not contact the 
sprockets, worn portions moy be shifted to the non-contacting 
positions upon reassembly. 

c. Reassembly and Instol lotion (Fig. 48). 

(1) Insert keys (13) in the keyways of shaft (11), 
install couplir>g (5) over one end of the shaft, arwl a sprocket 
(12) and a spacer (14) over the opposite end; insert this end 
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info the angle mounting hole and connect the coupling end 
to the freeway valve by tightening coupling nut (6). 

(2) Secure bearing (19) in place with its attaching 
parts, position the chain (15) over the upper sprocket and 
connect the ends with link 06 ), engage the teeth of the 
lower sprocket (12) with th|e chain and align sprocket hole 
with that of the bearing (19) . 

(3) Insert operating lever (18) end through the 
bearing (19), install key (13) and sprocket (12), and secure 
in place with set screw (9). 

(4) Tap the upper sprocket (12), in alignment with 
the lower sprocket and secure with its set screw. Position 
the chain guard (1) over its mounting holes and secure. 

Install lubrication fitting (17) and service in accordance 
with the Lubrication Order, Figure 9. Test control for 
proper operation . 

143. MIXER DRUM 

a. Removal . 

(1) Remove the discharge chute and shaft assembly. 

(2) Remove the water tank assembly. 

(3) Remove the freeway valve and piping. 

(4) Remove the freeway valve control 

(5) Lower the skip and remove the top winding 
shaft and drum assemblies. Remove skip. 

{ 6 ) Remove the lifting bail and its anchors (18 and 
19, Fig. 50). 

(7) Remove tie plates (39 and 58, Fig. 46 ), tie 
angle (59, Fig. 46), right side upper frame itrut(3^/l9« 
46), and,; chain guard (26, Fig. 46). 

(8) Uncouple the connecting link of the drum 
drive chain. Install hooks of an overhead crane sling 
into the openings at either end of the mixer drum, take 
up sling slack, and lift the drum up and out of the drum 
roller and shaft assemblies. Lower the drum onto wooden 
supports (2“ X 4"s) to protect the drum chain sprocket 
segments from damage . 

b. Disassembly (Fig. 27). Disassembly of the mixer 
drum Ts complete upon removal of the attaching parts 
for the combination buckets and blades (7), buckets 
(8), and sprocket segments (1 2) . Drip rings (2 and 3) are 
riveted to the drum shell (14); removal of the rings is 
accomplished by drilling out the rivets with a 3/8 inch 
drill. 

c . Cleaning and Repair. 

(1) Chip or scrape away accumulated dried concrete 
from the mixer drum . Wash, dry thoroughly, and protect 
exposed metal surfaces by coating them with an approved 
paint. 

. (2) Repair drum cracks using accepted welding 
procedures. Discard worn or excessively distorted buckets 


and blades and install new parts in their places. Replace 
entire drum if damage Is complete and cannot be corrected 
satisfactorily. 

d . Reassembly (Fig, 27). 

(1) Position and secure the buckets and blades (7) 
and buckets (8) alternately in place within the drum shell 
(14). All cop screws (5) are inserted from the inside 

of the drum and secured with nuts (4) on the outside . 

(2) Wrap the base band (13) around the shell (14) 
so that the holes are aligned with hhose of the shell, and 
the bond ends are butted together. Overlap the ends 

of two segments (12) as shown In Figure 27, secure these 
segments to the shell through the last hole at either end of 
the base band with bolts (10) inserted from the outside 
and attached with nuts (9) on the inside of the shell . 

(3) Place the next sprocket segment (12) into 
position either over or under the end of the mounted 
sprocket which is aligned with the remaining hole at the 
butted end of the base band (13) . Once the ends of the 
base band are secured. It is simply a matter of repetition 
to install the remaining segments. 

NOTE 

The flat end of the segments (12) ore always 

mounted next to the base band; the raised end 

overlaps the flat end of the preceding segment. 

(4) If the drip rings (2 and 3) were removed, re- 
install them with rivets (1) using standord, accepted 
riveting procedures. 

e. Instol lotion. 

(1) Position the hooks of an overhead crane sling 
Into the openings at each end of the mixer drum, lift the 
drum up and swing into position over the drum rollers and 
shafts (Fig. 49). 

(2) Wrap the drum drive choin around the drum 
and around the chain drive sprocket located on the counter- 
shaft assembly. Be sure that the chain links are evenly en- 
gaged with the sprocket teeth and drum sprocket segments, 
odjust to eliminate chain slock, and secure ends of chain 
together with connecting link. 

(3) Erect the vertical superstructure, cross-braces, 
shields, and drum guards. 

(4) Install the water tank assembly. 

(5) Install the freeway valve assembly and piping . 

(6) Install the freeway valve control 

(7) Install the top winding shaft and cable drums, 

(8) Install the skip. 

(9) Instal 1 the discharge chute aisembly . 

(10) Service all lubrication points in accordance 

with th. lubrication Order, Figure 9. Start engine and 
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1 Hex nut 

2 Cap screw 

3 Lock washer 

4 Bearing half 

5 Shaft washer 

6 Cap screw 

7 Adjusting ring 

8 Lube fitting 

9 Grease retainer 

10 Bearing cup 

11 Bearing cone 

12 Key pin 

13 Drum roller and hub assembly 

14 Take-up washer 

15 Spacer 

16 Sleeve 

17 Shaft 

18 Shim 


Figure 49. DRUM ROLLERS AND SHAFT 

operot’a mixer; observe oil components and assemblies for 
proper response when actuated in their normal sequence. 
AAake adjustments as necessary by refen’lng to the applicable 
paragraphs for the equipment involved. 

144. MIXER DRUM ROLLERS AND SHAFTS 

a. Removal 

(1) Remove' the mixer drum . 

(2) See Figure 49. Place wooden supports under 
the roller shafts to prevent them from dropping as they are 
removed. 

(3) Remove nuts (1) and lower the entire shaft, 
rollers, arrd bearings from the mixer frame as an assembly. 

NOTE 

With the exception of take-up washen (14) and 
the spacer (15), both ends of the roller shaft hove 
identicol components. Therefore, It Is to be remem- 
bered that the end having these oiddltional ports Is 
installed to the forbid (skip) end of the mixer 
frame-." 


b. Disossembly (Figure 49) . 

(1) Remove bearing halves (4), washen (5), 
loosen screws (6) and unscrew the adjusting rings (7). 

(2) Shifting the shaft (17) sharply to one end will 
Force the grease retainer (9) out of the roller recess; with- 
draw bearing cone (11). Shift shaft (17) in the opposite 
direction and repeat removal procedure. Withdraw shaft 
(17) carefully. Remove bearing cups (10) with a puller tool . 

(3) Center-punch key pin (12) and drill out to 
remove. Press roller and hub assemblies (13) from sleeve 
(16) using an arbor press. 

c. Cleaning and Repair. 

(1) Wash all parts with an approved cleaning 
solution and dry thoroughly. Do not use compressed air to 
dry bearing cones. 

(2) Test sleeve (16), shaft (17) and roller and hub 
assemblies (13) for distortion, flat spots, cracks, or other 
signs of unserviceability. 

(3) Inspect Inner surfaces of bearing halves (4) 
and cups (10) for pitting or scoring; discard parts having 
these defects. 

(4) Discard the roller and hub assemblies (13) If 
the drum contacting surfoce of the rollers is dented or 
worn excessively. 

_ReQSs emb ly (Fig. 49 ^. 

(1) Press the rear roller and hub assembly (13) onto 
the end of sleeve (16). having the shortest distance from the 
sleeve end to the sleeve shoulder against which the hub 
will be pressed. 

(2) Install spacer (15), three take-up washers (14), 
and the forward end roller and hub assembly (13) in that 
order over the opposite end of the sleeve (16). Insert key 
pin (12) through the slot Inside of the sleeve and out 
through the hole of the hub casting os shown. Position a 
suitobie bar onvil inside of the sleeve and ogoinst the pin 
heod; peen end of pin shaft over the hub outer surface as 
shown in Figure 49. 

NOTE: The maximum distance between innermost 

edges of the rollers is not to exceed 34-19/32 

inches. The minimum distance must not be less 
than 34-33/64 inches. 

(3) Place bearing cups (10) squarely into their 
seating area within the hub recesses. Insert shaft (17) 
into the sleeve (16) so that the some lertgths of the shaft 
protrude at each end of the sleeve. 

(4) Install cones (11) over shaft ends and firmly 
up to the cups (10), guide grease retainers (9) evenly 
into the hubs, turn adjus ting rings (7) onto the threaded 
portion of the shaft and snugly against the retainers, and 
tighten cap screws (6), Meosure distance between roller 
inner surfaces as stated obove and achieve required 
setting. 
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(5) hskill wash 9 rs (5) and bearing halv9t (4) onto 
shaft «nd$. 

® • tnstol lotion . 

(1) Locate roller and shaft assembly into place 
under the mounting holes of the frame and secure bearing 
halves with cap screws (2) and nuts (1). 

(2) Lubricate shaft at fittings (8) in accordance 
with specified lubricant of Lubrication Order, Figure 9. 

(3) Install mixer drum. 

145. DISCHARGE CHUTE 

® • Ren^vol qnd Disassembly (Fig. 28). 

(1) Disconnect the lower link bar (4) from the 
lever of the output lever oruJ shaft assembly (8, Fig . 29) . 

(2) Remove "the link bars (4>5> Fig* 
28), sealing segment (10), discharge chute 
(l6j, and the drum shield* 

(3) Remove either of two cotter pins (21), shift 
splash shield in thot direction, and withdraw the shield 
from its mounting holes in the chute shaft (22) hangers. 

(4) Remove four nuts (23) and bolts (24), and 
withdraw the chute shaft (22) assembly. Loosen set screws 
of collar (26), left hanger bearing (27), and slide these 
parts from the shaft end . 

(5) Disassembly is complete upon removal of the 
above stated items. 


discharge chute handwheel (6, Fig , 2) and test for proper 
operation. Adjust set screws (4, Fig. 29) until desired 
locking of the chute Is achieved when in the mixing or up 
position. 

146. PUMP TO FREEWAY VALVE PIPING SYSTEM 

Removal ond Disossembly (Fig. 30). Removal and 
disassembly of the piping system is complete upon 
disconnecting the items in the order of index number 
sequence shown In Figure 30. 

b. Repoir. Repair of the piping system components is ac- 
complished by chasing (re- threading) damaged pipe threads, 
or discarding items which are no longer serviceable and 
replacing them with new parts having the same dimensions 

or part numbers. 

c. Reassembly and Installation (Fig. 30). Reassemble 
ancT install the piping system components in essentially 
the reverse order of the item number sequence shown in 
Figure 30. If the pump (28) was drained of its contents upon 
removal, prime the pump by adding water through the priming 
cap (13) opening. 

147. WATER TANK 

o. Removal (Fig. 50) . 

(1) Remove nuts (1), bolts (2), and lift the entire 
water tank as an assembly up and off the lifting bail (18). 

(2) Be careful not to damage gasket (5) when re- 
moving the tank. Keep the two nuts and cop screws^ with 
the tank so that they may be properly re-used upon installa- 
tion. 


b. Cleaning and Repair. 

(1) Wash all parts in an approved cleoniing 
solution and dry thoroughly. Clean holes of lubrication 
fittings (28) . 

(2) Items which cannot be pounded or welded into 
serviceable condition must be discarded ond replaced with 
new parts having the same part numbers. 

(3) Apply paint to all exposed metal surfaces to 
prevent rust from accumulating. 

c . Reossembly and Installation (Fig. 28). 

(1) Install the hanger bearing (27) and set collar 

(26) over the left end of the chute shaft (22); align bearing 
holes with their mounting holes and secure shaft assemblv 
to the mixer. 

(2) Reossembly and instal lotion is complete upon 
securing the remaining components in place with their 
respective attoching parts. 

(3) Install the lubrication fittings (28) into the 
vertical angles and directly in back of the hanger bearings 

(27) . Service in accordance with specifications of the 
Lubricotion Order (Fig. 9). 

(4) Gsnnect the lower link bar (4) to the lever 

of the output lever and shaft assembly (8, Fig. 29), Actuate 


b. Disassembly (Fig. 32). 

(1) Removal ond disassembly of the water tank air 
check valve (8). 

(2) Remove couplings (1) and support (2). Unscrew 

nipples (3 and 4), withdrew guard rods (5), and separ^e the 
upper and lower gauge cocks (6) from the glass tube (7) . 

(3) Remove the remaining four nuts (35) and cap 
screws (36), and lift off outlet elbow (42) and its gasket (39). 

(4) Remove nuts (10) and withdraw the entire op- 
•rating l•.#r mechaniim (9), housing (34), quadrant (30), 
and IjiMpd (24) os an assembly from the side of tank \ 54 ) . 


(5) Remove thumb screw (14), set screw (25), nut 
15), pipe plug (21), loosen gland (19), 

ut of th« homing (34) from th« plug side. Pull lever (18) 
rom the shaft. Remove the attaching parts that secure 
uodront (30) .to the housing. 

(6) Remove the bellows assembly from the opening 

itthebottomof the water tank. ^ 

lamps (45), the insert bar (47), and pull bellows (52) 
rom spider (48) . Dlsossemble the bellows (only when 
lecestory) by reimoving the guide (49) ard the inner 
ind outer stiffner rings (50 and 51) alternately. 
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1 Hex nut 

2 Machine bolt 

3 Plain washer 

4 Flanged pipe 

5 Gasket 

6 Elbow 

7 Nipple 

8 Hex nut 

9 ’’U^’bolt 

10 Plain washer 

11 Lock washer 

12 Bar 

13 Bar 

14 Nozzle 

15 Nipple 

16 Freeway valve assembly 

17 Water tank assembly 

18 Lifting bail 

19 Anchor 

20 Hex nut 

21 Machine bolt 

22 Lock washer 

23 Pipe flange 

24 Nipple 

25 Elbow 


Figure 5U. WATER TANK INSTALLATION 


£• Cleoning and Repair. 

(1) Wash all parts (except the bellows) in on ap- 
proved cleaning solvent/ and dry thoroughly. Wash the 
bellows only In clear water; do not use soaps or detergents, 

(2) Inspect all parts for distortion/ cracks, or 
other signs of unserviceability. Discard these parts and 
replace them with new- parts having the same part numbers. 
Stretch the bellows by hand and replace it if there are 
cracks or thin areas visible. 

(3) Discard the measuring plote (29) if it is- 
scratched excessively and the lettering is illegible. 

d. Reassembly (Fig, 32). 

(1) Reassemble the bellows (52) by installing an 
outer stiffner ring (51) into the center groove or fold of 
the bellows, and then olternatefy install the inner rir^gs 
(50) on either side of the outer ring, followed by the 
outer rings, inner rings, etc. The guide (49) is Installed 
in the lower groove as shown. Secure the bellows to the 
spider (48) using keeper (46), insert bar (47), and clamps 
(45). With the tank (53) on its side, install the bellows 
ossembly through the tank bottom opening so that the 

A..— r. . I .1 . track formed 


against the shaft shoulder. Install pipe plug (21), gland 
(19), secure operating lever (18) to the shaft (22) with 
its attaching parts and key (23) . 

(3) Align the holes of quadrant (30) wi th those In 
the housing (34) and secure with attaching parts and thumb 
screw (14). Install set screw (25) into its hole in the lift 
rod. 

(4) Using a new gasket (13), position the assembled 
quadrant and lever in place on the water tank side. 8e 
sure that the forked end of the lift rod engoges pin (44), 
and then secure assembly with nuts (10) . 

(5) Using a new gasket (39), secure the outlet 
elbow (42) to the tank bottom with its attaching parts. 

Screw the check valve assembly (8) Into the tank top hole 
so that its side opening is in alignment with the gauge 
nipple hole at the tank bottam. 

(6) Install nipples (3 arKl 4); assemble glass tube 

(7) to gauge cocks (6), and secure cocks to nipples with 
couplings (1). Be sure support (2) is in place over the 
couplings, and guard rods (5) are inserted into the gauge 
cocks. 

e. Instol lotion (Fig . 50) . 

I (1) Using a new gasket (5), seat the assembled 
watei^tank (17) into place over the lifting bail (18) so 
that the two holes for cap screws (38, Fig, 32) ore aligned 
with slotted holes of the lifting bail • Secure tank outlet 
elbow flange end the flanged pipe (4) to the lifting bail 
with bolts (2) ond nuts (1). 
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1 Lube fitting 

2 Lube fitting 

3 Hex nut 

4 Cap screw 

5 Lock washer 

6 Link lever, L. H. 

7 Link lever, R. H. 

8 Pin 

9 Jam nut 
10 Taper pin 


11 

Lever 

12 

Woodruff key 

13 

Plunger shaft 

14 

Jam nut 

15 

Yoke 

16 

Intake chamber 

17 

Cap screw 

18 

Lock washer 

19 

Diaphragm 

20 

Gasket 

Figure 51 s 

FREEWAY VALVE ASSEMBLY 


21 Valve stem 

22 Cotter pin 

23 Hex slotted nut 

24 Valve sleeve 

25 Rubber washer 

26 Washer 

27 Beveled washer 

28 Valve washer 

29 "O'* ring 

30 Valve body 


(2) Start the engine, fill the water fork (17), 
actuate the freeway valve (16) operating control lever 
(18, Fig. 32), and teit lyitem for proper operation of 
components and correct amounts of water discharge into 

the mixer drum . 

148. FREEWAY VALVE ASSEMBLY 
0 . Removal (Fig. 50). 

(1) Loosen coupling (5, Fig . 48) and shaft (1 1 / 

Fig. 48) from the freeway valve oisembly (16, Fig* 

(2) Remove nuts (1 and 8) and withdraw the freeway 
valve and Its piping at an assembly . Unscrew the plplc^ 
components In their Index number sequence from the volve 
ossembly. 


b. DIsostembly (Fig. 51). 

(1) R.moy. noh (3 orW 9). pin (8), K»P out 

n (10), ond withdraw levers (11) ond link levers (6 and 7) . 

(2) Unicrtw jam nun (U) and remove yoke (15) 

om the upper end of valve stem (21). Remove keys (12) 
id top out plunger shaft (13). 

(3) Remove cop screws (17) and separate the intake 
hamber (16), dlophrogm (19), ond valve body (30). L.ftou 

»e assembled valve Stem. 

(4) Remove cotter pin (22), (23), and 

ff volve washer (28), ivbber 

sbber wosher (25), and vqlve sleeve (24) from the lower end 
f the volve stem (21) . 
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(5) Carefully pry out "O" ring (29) from its 
'e, and screw out lubrication fittings (1 and 2). 

■ ^^^qning and Repair. 

(1) Discord all rubber components; wash ail re- 
mafining parts In an opproved cleaning solvent and dry 
thoroughly. 


(2) Test straightness oF valve stem by rolling it on 
a perfectly level surface; discord it if out-of-round, or if its 
threaded areas are damaged. Discard all unserviceable parts 
and replace them with new ports having the some part 
number. 


llliis 
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1 

Cap screw 

27 

Chain guard (top) 

54 

2 

Lock washer 

28 

Oil cup 

55 

3 

Flat washer 

29 

Lube fitting 

56 

4 

Set screw 

30 

Pipe coupling 

57 

5 

Winching head 

31 

Nipple 

58 

6 

Straight key 

32 

Elbow 

59 

7 

Spacer 

33 

Nipple 

60 

8 

Snap ring 

34 

Close nipple 

61 

9 

Seal retainer 

35 

Flat washer 

62 

10 

Grease seal 

36 

Drum drive chain 

63 

11 

Ball hearing 

37 

Countershaft drive chain 

64 

12 

Lube fitting 

38 

Hex nut 

65 

13 

Cap screw 

39 

Cap screw 

66 

14 

Lock washer 

40 

Lock washer 

67 

15 

Cover plate 

41 

Rear bearing housing 

68 

16 

Lube fitting 

42 

External snap ring 

69 

17 

Hex nut 

43 

Ball bearing 

70 

18 

Lock washer 

44 

Washer 

71 

19 

Machine bolt 

45 

Jam nut 

72 

20 

Front bearing housing 

46 

Set screw 

73 

21 

Hex nut 

47 

Set screw 

74 

22 

Carriage bolt 

48 

Drum drive sprocket 

75 

23 

Lock washer 

49 

Driven sprocket 

76 

24 

Cable clamp 

50 

Straight key 

77 

25 

Skip cable 

51 

Set screw 

78 

26 

Chain guard (bottom) 

52 

Set collar and screw 

79 



53 

Lubrication plate 




Figure , 

52. COUNTERSHAFT ASSEMBLY 



Sell- tapping screw 

Thrust washer 

Skip hoisting drum 

Outer bearing race 

Bearing roller assembly 

Bearing spacer 

Clutch spool assembly 

Shifter a) liar assembly 

Cotter pin 

Flat washer 

Pivot pin 

Toggle lijak 

Clutch finger 

Clutch spool 

Square nut 

Lock washer 

Cap screw 

Adjusting ring 

Front clutch plate 

Compression spring 

Driven plate assembly 

Driving plate 

Master disc pin 

Master disc 

Straight key 

Countershaft 
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1 Shifter lever support 23 

2 Cap screw 24 

3 Lock washer 2 

4 Lube fitting 26 

5 Clutch spool assy 27 

6 Shifting collar assy 28 

7 Cotter pin 29 

8 Rivet pin 30 

9 Toggle link 31 

10 Rivet pin 32 

11 Clutch finger 33 

12 Clutch spool 34 

13 Cap screw 35 

14 Lock washer 36 

15 Adjusting ring 37 

16 Front plate 38 

17 Compression spring 39 

18 Driven plate assy 40 

19 Drive plate 41 

20 Locking screw 42 

21 Master disc 43 

22 WoA^ruff key 44 


Cap screw 
Clutch housing 
Sheave half 
Set screw 
Set screw 
Thrust collar 
Drive sprocket 
Bushing 
Hex nut 
Support rod 
Rod socket 
Special washer 
Pipe plug 
Elbow body 
Face bushing 
Pipe plug 
PTO housing assy 
Breather 
Housing cover 
Cap screw 
Flat washer 
Cover gasket 


45 Cap screw 

46 Lock washer 

47 Plate gasket 

48 Outer bearing 

retainer plate 

49 Outer oil seal 

50 Inner bearing 

retainer plate 

51 Cap screw 

52 Bearing cover gasket 

53 Cover dowel pin 

54 Oil instruction tag 

55 Shaft collar 

56 Shaft spacer 

57 PTO liousing 

58 Filler pipe plug 

59 Bearing cone 

60 Bearing cup 

61 Bearing cone 

62 Bearing cup 

63 Roller chain 

64 Driven sprocket 


Figur® 53. POWER-TAKE-OFF SHAFT. 


65 Woodruff key 

66 Taper groove pin 

67 PTO shaft 

68 Set screw 

69 Set screw 

70 Drive sprocket 

7 1 Straight key 

72 Oil slinger 

73 Capscrew 

74 Lock washer 

75 Cap screw 

76 Lock washer 

77 Cap screw 

78 Lock washer 

79 Gear case adapter 

80 Cap screw 

81 Lock washer 

82 Adapter gasket 

83 Shielded bearing 

84 Oil seal 

85 Stub shaft 

86 Coupling 

87 Nipple 

88 Street elbow 

89 Elbow 

90 Reducer 

91 Nipple 
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d . Reossembly (Fig. 51) ♦ 

(V) Install the valve sleeve (24), washers (25 , 26, 

27 and 28) in that order over the lower end (smallest diameter) 
ot t^-e valve i.tem (21) and secure snugly up to the stem 
shoulder with nut (23) and cotter pin (22) . 

(2) Place this valve stem assembly Into the valve 
body (30) so thot it is seated evenly. Position a gasket 
(20), the bronze diaphragm (19), and the remaining gasket 
(20) over the upper end of the stem so that all holes are 
aligned, and then secure the intake chamber (16) onto the 
body with cap screws (17) . 

(3) Press the plunger shaft (13) through the chamber 
hole, irvstail keys (12), link levers (6 and 7), tap In toper 
pins (10), secure levers (11) to the link levers with pins (8) 
and nuts (9). 

(4) Screw one nut (14) down the threaded end of 
the stem, install the yoke (15) over the stem end and 

into the link lever holes, and screw on remaining jam nut 
(14) . The link levers should be in the down position 
(near vertical); turn the upper jam nut (14) down to rest 
on the yoke, and turn t4ie lower jam nut (14) up tightly 
against the yoke. 

NOTE; If leakage is noticed from the freeway 
valve Into the mixer drum after the valve is in 
operation, correct this situation by lowering the 
two jam nuts (14) slightly with the valve set at 
drum discharge. Test by closing the valve . Repeat 
procedure until leakage stops. 


® • Iristol lotion (Fig. 50). 

(1) Screw nipple (15) into freeway valve assembly 
(16), nozzle (14) onto nipple (15), nipple (7) into the valve, 
elbow (6) onto nipple (7), and the flanged pipe (4) into 
elbow (6). 

(2) Position the assembled freeway valve assembly 
and piping in its opproximote mounted location and secure 
finger tight with "U" bolt (9), ban (12 and 13), and nuts 
(8). Insert a new gasket (5) between the v/ater tank as- 
sembly (17) flange and the flanged pipe (4) and secure 
with the attaching parts. 

(3) Connect the freeway valve to the operating 
shaft (11, Fig. 48) with coupling (5, Fig. 48). 

(4) Fill the water tank (17, Fig. 50) and test free- 
way valve for proper operotlon by actuating valve control 
lever, 

149. P.T.O. AND COUNTERSHAFTS 

c. Removal ond Disassembly. Removal and disassembly 
is complete upon removing the items of Figures 52 and 53 
in their numerical sequence. 

b. Cleaning ond Repair. Wash all parts In an ap 
proved solvent ond wipe dry. Discard all domaged parts. 

c. Reassembly and Instol lotion . Reassembly and in- 
stall ationTTcompleteT/pof^^ the items of 

Figures 52 ond 53 in reverse order of the numerical 
sequence . 


Section VIII. MIXER TRAILER GROUP 


150. DESCRIPTION 

The concrete mixer troller group consists of the 
mixer frame components (Fig. 46), wheel and hub assem- 
blies (Fig. 56), front and rear axles (Figs. 54 and 57). 
These combined assemblies provide a means of supporting 
and retaining the mixer in a stationary position during 
the operation of mixing concrete, and also to allow it 
to be mobile during transportation from one place to an- 
other . When the mixer ti positioned and ready for opera- 
tion, all four stabilizer legs are manually lowered to 
the ground surface to keep the mixer immobile and to re- 
lieve the tires of the mixture weight as it is added to the 
drum . 

151. TOWING POLE 

The towing pole (4, Fig. 54) consists of o pole and 
eye weldment which is inserted and secured to a sleeve (8) 
and hinge weldment. Removal and disassembly Is complete 
upon removing pivot pin (7) and bolt (1) . No adjustment 
or service of the towing pole is ever required; repoir, if 
any, is limited to replacement of parts. 


152. STEERING COMPONENTS 
a . Wheel Toe-In Adjustment. 

(1) The front wheels require 1/8 inch "toe-in" 
allowance for proper trail ering action of the mixer. Toe- 
in may be checked and accomplished as follows: 

(2) With the towing pole and wheels pointed 
itralghtQhead, and using two flat rods and a suitable 
clamp, measure the distance between the two front 
tires at hub height and forward of the axle. The ends of 
the two rods should contact the tires at the highest point 
on the tire well, and just snug enough to bind, but not 
to indent the tire wall (sec Fig. 55). Tighten clomp 
securely. 

(3) Withdraw the measuring device from the 
wheels carefully so as not to alter the overall length . 
Position the rods rearward of the front tires, at hub height, 
and note the difference in length. With the ends of the 
rods contacting corresponding points on the rear as they did 
on front of the front tires, there should bo approximately 
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1 Bolt 

2 Jam nut 

3 Hex nut 

4 Towing pole 

5 Cotter pin 

6 Plain washer 

7 Pivot pin 

8 Pole sleeve 

9 Hex nut 

10 Gap screw 

11 liock washer 

12 Yoke collar 

13 Hex nut 

14 Steering ball 


15 Lock washer 

16 Lube fitting 

17 Steering yoke 

18 Jam nut 

19 Set screw 

20 Hex nut 

21 Cap screw 

22 Lockwasher 

23 Ball socket 

24 Drag rod 

25 Jam nut 

26 Cotter pin 

27 Rivet pin 

28 Rod end 


29 Tie rod 

30 Hex nut ^ 

31 King pxn 

32 Lock washer 

33 Lube fitting 

34 Axle spindle, L. H. 

35 Axle spindle, R. H. 

36 Hex nut 

37 Cap screw 

38 Lock washer 

39 Hex nut 

40 Machine bolt 

41 Lock washer 

42 Reach rod, L. H. 


43 Reach rod, R* H. 

44 Cotter pin 

45 Snap ring 

46 Pivot pin 

47 Front axle 

48 Hex nut 

49 Machine bolt 

50 Lock washer 

51 Cap screw 

52 Lock washer 

53 Front axle support 

54 Grab hook 

55 Safety chain 

56 Missing link 


Figure 54. FRONT AXLE COMPONENTS. 
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MC 1895- 221-15/55 

Figure 55. TOE-IN ADJUSTMENT. 


1/8 inch gap from the end of the rod to the tire. This omount 
was factory pre-set and must be maintoined. See Figure 55 

(4) If the amount is not 1/8 Inch, loosen nut 
(25, Fig. 54) and turndrag rod(24)rod end(28) in or 
out as necessary. One-half turn results in 1/8 inch adjust- 
ment . Rotating the yoke end in o clockwise direction 
shortens the distance between the rear of the front tires; 
counterclockwise rotation lengthens the distance. 

Steering Adjustment. 

(1) Position the mixer on a smooth and level surface, 
with the towing pole pointed straight ahead (perpendicular to 
the front axle .) 

(2) See Figure 54. Measure the distance from tfi-^ 
center of the king pin(31) on eoch side of the front 
axle (47) to a center point punched onto the eye of the 
towing pole. If the drog rod (24) is perfectly parallel with 
the front axle, the distances from the spindle bolts to the 
towing pole eye will be identical . 


(3) If the distances are not Identical, remove the 
cotter pin (26) and rivet pin (27) from fh©!x*Od enc3^) . 
Loosen nut (25), and turn the.podendin either direction 
until identical distances are measured at the points stated. 
Connect thel^od end{28) to its anchor brocket hole with 
rivet pin (27) and cotter pin (26); tighten the jam nut (25) 
securely, and re-check the measurements. 

153. WHEELS AND TIRES 

a, Removol and Disossembly. Disassemble the wheels 
ondTtires in the numerical sequence of Figure 56. 

b. Cleaning ond Inspection. 

(1) Wash the tire and tube with soap and water; 
rinse with jets of clear water. 

(2) Inspect the tire and tube for wear, deterioration, 
ond punctures. Inflate the tube, submerge the tube in a 
water tank and observe for bubbles which indicate air leaks 

in the tube. Repair small leaks In the tube with patches, in- 
stall new valve stems if leakage is located at that point, or 
discard a tire or tube that is no longer serviceable. 

(3) Remove all Erosive particles, stones, etc. from 
exterior of tires. Be sure tires and tubes are free of oil and 
grease . 

Reassembly . Reassemble in the reverse order of index 
nurnber sequence of Figure 56. Inflate tires to 40 pounds. 

154. REAR AXLE. 

o. Disassembly and Reassembly . Accomplish these 
procedures by following the index number sequence of 
Figure 57, 

b. Repair. Discard all damaged parts and install new 
parts of me same part number. 



1 Hub cap 

2 Tire 

3 Tube 

4 Hex nut 

5 Wheel 

6 Cotter pin 

7 Castle nut 

8 Plain washer 

9 Outer bearing cone 

10 Outer bearing cup 

11 Inner bearing cup 

12 Hub and cup assembly 

13 Inner bearing cone 

14 Felt seal 

15 Wheel bolt 


Figure 56 . WHEELS AND TIRES. 
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1 Hex nut 

2 Cap screw 

3 Lock washer 

4 Pipe spacer 

5 Axle spring, L. H. 

6 Axle spring, R. H. 

7 Spring collar 

8 Rear axle 

9 Axle bracket 
10 Axle bracket 
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CHAPTER 5 


DEMOLITION, SHIPMENT AND LIMITED STORAGE 
Section 1 . DEMOLITION OF THE MIXER TO PREVENT ENEMY USE, 


155. GENERAL. 

When capture or abandonnrtent of the concrete mixer 
to an enemy is imminent, the responsible unit commander 
must make the decision either to destroy the equipment or 
to render It Inoperative. Bosed on this decision, orders 
are Issued which cover the desired extent of destruction. 
Whatever method of demolition is employed, it is 
essential to destroy the same vital parts of all mixers and 
all correspond ir>g repair parts. 

156. DEMOLITION TO RENDER THE MIXER 
IMOPERATIVE. 

a. Demolition by Mechanical Means, Use sledge 
hammers, crowEars, picts, axes, or any other heavy tools 
which may be avoliabie to destroy the following: 

(1) Engine block and manifold. 

(2) Carburetor, magneto, governor, and water 

pump. 

(3) Radiator, starter motor, and generator. 

(4) Mixer drum assembly . 

(5) Skip. 

b. Misuse . Perform the following steps to render the 
mixer inoperative. 

(1) Drain oil from engine crankcose. Pour sand 
in oil filler openings. 

(2) Start the engine and allow it to run until it 

Fails. 

157. DEMOLITION BY EXPLOSIVES OR WEAPONS' 
FIRE. 

a. Explosives , Place as many of the following 
charges as the situation permits arxl detonate them 
simultaneously with detonating cord and a suitable 
detonator. 


(1) One 1/2 pound charge between generator and 
engine block. 

(2) One 1/2 pound charge between starter and 
engine block. 

(3) One 1/2 pound charge on countershaft. 

(4) One 1/2 pound charge on skip and drum, 

Weopon's Fire. Fire on the mixer with the 
heaviest suitaUe weapon available. Direct fire at engine 
drum. 


158. OTHER DEMOLITION METHODS. 

o. Scattering and Conceolment . Remove all easily 
accessible parts such as carburetor, generator, starter, and 
magneto, and scatter them through dense foliage, bury 
them in dirt or sand, or throw them in a lake, stream, well 
or other body of water, 

b. Burning , Pock rags, clothing, or canvas under ond 
around engine and drive units. Saturate this packing with 
gasoline, oil or diesel fuel and Ignite it. 

c. Submersion. Submerge the unit in a body of water 
to provide water damage and concealment. Salt water 
does greater damage to metal parts than fresh water. 

159. TRAINING 

All operators should receive thorough training in the 
destruction of the mixer. Refer to FM 5-25. Simulated 
destruction, using all of the methods listed above, should 
be included in the operator training program. It must 
be emphasized in training, that demolition operations are 
usually necessitated by critical situations when time avail- 
able for carrying out destruction Is limited. For this reason, 
it is necessary that operators be thoroughly familiar with all 
methods of destruction of equipment, and be able to carry 
out demolition Instructions without reference to this or any 
other manual . 
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Section II. SHIPMENT AND LIMITED STORAGE 


160. PREPARATION OF EQUIPMENT FOR SHIPMENT. 

a. Detailed instructions for the preparation of the mixer 
for domestic shipment are outlined within this paragraph. 
Preservation will be accomplished in sequence that will 

not require the operation of previously preserved 
components 

b. The mixer will be inspected for any unusual 
condition such as damage, rusting, accumulation of water, 
and pilferage. Da Form 464, (Work Sheet for Preventive 
Maintenance and Technical Inspection of Engineer 
Equipment), will be executed for the mixer. 

c. The mixer shall be cleaned and dried by an approved 
method. Approved methods are outlined in TM 38-230. 

d. Paint all surfaces when the paint has been removed or 
damaged. Refer to TB ENG 60 for detailed instructions 

in cleoning the mixer for and the application of paint. 

e. Prepore a DA Form 2258 (Depreservation Guide of 
Engineer Equipment) for the mixer as outlined in TB ENG 60. 

f. Check the coolant in the cooling system to assure 

it is clean and checks to a — 25°F. If solution is contaminated, 
the system will be drained, cleaned, and refilled with the 
proper mixture of 50 percent water and 50 percent 
ethylene glycol conforming to Specification O— A— 548, 
type 1, as outlined in TB ENG 60. 

NOTE: It is not necessory to drain the cooling 
system if the solution is clean. If the level of 
the solution is low, undiluted antifreeze conforming 
to Specification O-A-548, type 1 , may be 
added. Except if temperatures below a ->25 "F. are 
expected, the system will be drained and filled 
with antifreeze conforming to Specification 
MIL-C— 11755 in its undiluted condition. 

^ Remove the engine air cleaner and drain the oil. 

Clean the air cleaner thoroughly. Install the empty air cleaner 
and seal all the openings of the air cleaner that may 
permit the direct entry of water, with pressure-sensitive 
tope type III, class I, conforming to Specification PPP-T-60. 

Jk The mixer will be marked in accordance with 
MIL^TD-129 for shipping. 

161. LOADING EQUIPMENT FOR SHIPMENT 

a Loading instructions for the mixer are similar to 
those provided for unloading. 

k The best method is by overhead crane, if one is 
available. Lifting slings will be installed as outlined in 
paragroph 7c. 


c. Block mixer securely, front and back of each wheel, 
and tie down to bed of carrier securely, using tie liown 
eyes provided. 

162. PREPARATION OF EQUIPMENT FOR STORAGE 

a. Detailed instruction for preserving and maintaining 
the mixer in limited Storage are outlined within this 
paragraph. Refer to AR 743—505. 

b. The mixer will be Inspected as outlined in 
poragraph 160b. 

c. The mixer will be cleaned and dried as outlined in 
paragraph 160c. 

d. The mixer will be painted as outlined In paragraph 

160 ^ 

e. Depreservation instructions will be provided as 
outlined in paragraph 1 60e. 

^ The cooling system will be protected as outlined in 
paragraph 160f. 

^ The engine Air Cleaner will not be drained or 
removed for limited storage. 

h. Tires will be inflated to their proper pressure while 
standing in storage under load. If the mixer is blocked 
up, tires will be deflated to two-thirds normal tire pressure. 

i. If suitable shelter is not available, position the mixer 
on heavy planking or other solid surface. Cover with 

a tarpaulin or other waterproof covering and tie down 
securely. 

163. INSPECTION AND MAINTENANCE OF 

EQUIPMENT IN STORAGE 

a Inspection. When equipment has been placed in 
storage, all scheduled preventive maintenance services, 
including inspection, will be suspended, and preventive 
maintenance inspection will be performed as specified, 
herein. Refer to AR 7^3—505. 

b. Worksheet ond preventive Mainte nance. DA Form 
464 will be executed on each major item of equipment 
when equipment is initially placed in limited storage and 
every 90 days thereafter. Required maintenance will be 
performed promptly to insure that the equipment is 
mechanically sound and ready for immediate use. 

Equipment in limited storage must be 
operated long enough to bring it up to operating iemperature 
and for complete lubrication of all bearings, gears, and so 
on, at least every 90 days. Equipment must be serviced and 
in satisfactory operating condition before it is operated. 
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REFERENCES 


1 . 


2 . 


3. 


4. 


5. 


6 . 


7. 


8 . 

9. 


10 . 


11 . 


DICTIONARIES OF TERMS AND ABBREVIATIONS 


AR 320-5 
AR 320-50 

FIRE PROTECTION 
TM 5-587 

TM 9-1 799 


Dictionary of United States Army Terms 
Authorized Abbreviations and Brevity Codes 


Repairs and Utilities: Fire Protection Equipment and Appliances; Inspections, Operations, 
ar?d Preventive Maintenance 
Ordnance Maintenance: Fire Extinguishers 


LUBRICATION 

10 5-3895-221-15 Lubrication Order 

SM 10-1-C4— 1 Petroleum, Petroleum-Base Products, and Related Moterial 


PAINTING AND PRESERVATION 

TB ENG 60 Preservation and Painting of Serviceable Corps of Engineers Equipment 

TM 38-230 Preservation, Packaging, and Packing of Military Supplies and Equipment 


PREVENTIVE MAINTENANCE 


AR 750-5 
TM 5-505 
TM 9-1870-1 
TM 9-6140-200-15 


Maintenonce Responsibilities and Shop Operotion 
Maintenance of Engineer Equipment 
Care and Maintenance of Pneumatic Tires 
Storage Batteries, Lead-Acid Type 


PUBLICATION INDEXES 
DA Pam 108-1 
DA Pam 310-1 
DA Pam 310-2 
DA Pam 310-3 
DA Pam 310-4 

DA Pam 310—5 
DA Pam 310-25 


index of Army Motion Pictures, Film Strips, Slides, and Phono-Recordings 

Index of Administrative Publicotions 

Index of Blank Forms 

Index of Training Publications 

Index of Technical Manuals, Technical Bulletins, Supply Bulletins, Lubrication Orderf, 
and Modification Work Orders 
Index of Graphic Training Aids and Devices 
Index of Supply Manuals-Corps of Engineers 


RADIO INTERFERENCE SUPPRESSION 

TM 11-483 Radio Interference Suppression 

SHIPMENT AND LIMITED STORAGE 

AR 74 J-505 Storoge of Supplies and Equipment, Limited Storoge of Engineers Meettonkol Equipment 


SUPPLY PUBLICATIONS 
TM 5-3895-22 1-20P 
TM 5-3895-22 1-35P 


Organizational Repair Parts 
Field and Depot Repair Parts 


TRAINING AIDS 
FM 5-25 
FM21-5 
FM21-6 
FM 21-30 


Explosives and Demolitions 
Military Training 

Techniques of Militory Instruction 
Military Symbols 


UNSATISFACTORY EQUIPMENT REPORT 

AR 700-38 Unsatisfactory Equipment Report 
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APPENDIX if 

MAINTENANCE ALLOCATION CHART 


1. GENERAL 

The Maintdnonc6 Allocation Chart lists all maintenance 
and repair functions authorized the various echelons. 

2. MAINTENANCE 

Maintenance is any action taken to keep materiel in 
a serviceable condition or to restore it to serviceability when 
it is unserviceable. Maintenance of material includes 
the following: 

g. Service. To cleans preserve, and replenish fuel and 
lubricants. 

b. Adjust. To regulate periodically to prevent 
malfunction. 

c. Inspect. To verify serviceability and detect incipient 
electrical or mechanical failure by scrutiny. 

d. Test. To verify serviceability and detect incipient 
electrical or mechanical failure by use of special equipment 
such as gages, meters, and the like. 

e. Reploce. To substitute serviceable assemblies, 
subassemblies, and parts for unserviceable components. 

f. Repair. To restore an item to serviceable condition 
through correction of a specific failure or unserviceable 
condition. This function Includes, but is not limited 

to, inspecting, cleoning, preserving, adjusting, replocing, 
welding, riveting, and straightening. 

g. Aline. To adjust two or more components of an 
•(•ctrical system so that their functions are properly 
synchronized. 

h. Colibrote. To determine, check, or rectify the 
graduation of an instrumnet, weapon or weapons system, or 
components of a weapons system. 


I. Overhaul. To restore an Item to completely serviceable 
condition as prescribed by serviceability standards 
developed and published by heads of technical services. 

This is accomplished through employment of the technique of 
"Inspect and Repair Only as Necessary" {IROAH}. 

Maximum utilization of diagnostic ond test equipment is 
combined with minimum disassembly of the item during the 
overhaul process. 

3. EXPLANATION OF COLUMNS 

g. Functional Group. The functional group is a 
numerical group set up on a functional basis. The applicable 
Functional Grouping Indexes (obtained from the Corps of 
Engineers Functional Grouping Indexes) are listed on 
the maintenance allocation chart in the appropriate numerical 
sequence. These indexes are normally set up in accordance 
with their function and proximity to each other. 

b. Components and Reloted Operation. This column 
contains the Functional Grouping Index heading, subgroup 
headings, and a brief description of the part starting 

with the noun name. It also designates the operotions to be 
performed such as service, adjust, inspect, test, replace, repair, 
and overhaul. 

c. Echelons of Maintenonce. This column contains the 

the various echelons of maintenance by number designation. 
An "X" in the appropriate echelon column In line with 
an indicated maintenance function authorizes that echelon 
to perform the function. The "X" indicotes the lowest echelon 
responsible for performing the function, but does not 
necessarily indicate repair parts stockage at that level. Higher 
echelons are authorized to perform the indicated functions of 
lower echelons. 

d. Remarks. This column lists specific maintenance 
functions, special tools, cross-references, instructions, and the 
like pertinent to the operation being performed. 
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MAINTENANCE ALLOCATION CHART 


Functional 


Echelons of maintenance 


group 

Components and related operation 

1 

2 

3 

4 

5 

Remarks 

01 

0100 

ENGINE 

ENGINE ASSEMBLY 

Engine Assembly 

Service - 

Inspect 

Teat 

X 

X 

X 




Compression 


Repl&ce . _ _ _ 



X 




Repair 


X 






Overhaul 




X 



0101 

CRANKCASE, BLOCK, 

CYLINDER HEAD 

Block Assembly 

Replace 




X 




Repair 



X 





Cylinder Head 

Replace 


X 





0103 

CRANKSHAFT 

Crankshaft; Bearings; Seals 

Replace 




X 




Pulley 

Replace. ... _ 


X 





0103 

FLYWHEEL ASSEMBLY 

Flywheel; Ring Gear; Housing 
Replace _ 



X 




0104 

PISTONS, CONNECTING RODS 

Pistons; Rings; Pins and Bearings 

Replace 




X 




Rod, Connecting 

Replace 




X 




Repair _ . _ 




X 



0106.1 

VALVES 

Guides; Springs; Locks 

Replace 



X 




Valves and Seats 

Replace 



X 





Repair _ _ 



X 




0106.2 

ROCKER ARMS, TAPPETS 

Tappets 

Adjimt 


X 






Replace 




X 




Guides 

Replace 




X 




Cover 

Replace 


X 





0106.8 

CAMSHAFTS 

Camshaft and Bearings 

Replace 



'f 

X 



0106.6 

TIMING GEARS 

Gears and Cover 

Replace 




X 



0106.1 

OIP PUMP 

Pump, Oil 

Replace 



X 





Repair 



X 













ni 



Functional 

group 


Components and related operation 


0106.2 


OIL FILTERS 


Echelons of maintenance 


1 2 3 4 6 


Remarks 


0106.4 


0106.5 


0106.6 


Oil Filter Assembly 

Service X 

Replace 

PRESSURE REGULATOR OR 
RELIEF VALVES 
Plunger; Spring; Adjusting Screw- 

Replace 

CRANKCASE VENTILATION 
Breather 

Service X 

Replace. 

OIL PAN, LINES, LEVEL GAGE 
Oil Pan 


X 

X 


X 


0108 

0111.1 

03 

0301 

0302.4 

0304 

0306 


0308 


0308.4 


Replace 

Lines; Fittings 

Replace 

Repair 

Level Gage 

Replace 

MANIFOLDS 
Manifold 

Replace 

HAND CRANKING DEVICES^ 

Crank, Hand 

Replace 

FUEL SYSTEM 

CARBURETOR; FUEL INJECTOR 
Carburetor 

Adjust 

Replace 

Gasket, Bowl 

Replace 

FUEL PUMP, GASOLINE 
Pump, Fuel 

Replace 

AIR CLEANER 

Air Cleaner Assembly 

Service 

Replace^ 

TANKS, LINES, FITTINGS 
Tank, Fuel 

Service 

Inspect 

Replace 

Repair 

Cap, Tank; Fittings; Valves; Hoses 

Replace 

ENGINE SPEED GOVERNOR 
Governor Assembly 

Replace 

Repair 

GOVERNOR CONTROLS 
Lever and Linkage 

Replace 


X 

X 


X 

X 


X 

X 


X 


X 


X 
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Punetional 

irroup 


Echelons of maintenance 

Components and related operation 

1 

2 

8 

4 

6 

0309 

FUEL FILTERS 

Filter, Fuel 

_ - - 

X 






- 


X 




0312 

Bowl and Gasket 

Replace 

ACCELERATOR, THROTTLE OR 
CHOKE CONTROLS 

Controls, Choke 

- — 

X 

X 




04 

0401 

EXHAUST SYSTEM 

MUFFLER AND PIPES 

Muffler and Pipes 

- - 


X 




05 

0501 

COOLING SYSTEM 

RADIATOR 

Radiator 

Service 

X 






lTTispe<!*t - 

X 








X 








X 




Cap, Radiator 

T2.Anlft/»A — 

X 






Shell and Grille 


X 




0503 

LINES AND FITTINGS, HOSES, 

PIPES, CLAMPS 

Hoses, Pipes and Clamps 




X 




0504 

WATER PUMP 

Pump, Water 


X 








X 



0506 

FAN ASSEMBLY 

Belts, Fan 

Adiust — — 

X 






T7Art1o/»A 


X 





Fan; Pulley; Guards 

Replace ~ — — - 


X 




0506 

WATER MANIFOLDS, HEADERS, 
THERMOSTATS AND HOUSING, 
GASKETS 

Thermostat 


X 







X 







Housing 


X 




06 

0601 

ELECTRICAL SYSTEM (ENGINE AND 
VEHICULAR 

GENERATOR 

Generator 

TA«f - 


X 





_ — _ — — — — — — — 


X 








X 




Brushes 

Uai^Ta'A'A' — ■ — - 


X 












R«miirk« 


Install kit 


Functional 

group 


Contponenti and rclAtod operation 


Echelons of maintenance 


GENERATOR REGULATOR 
Regulator, Generator 

Adjust 

Test 

Replace 

STARTER 

Starter 

Test 

Replace 

Repair 

Brushes and Solenoid 

Replace 

MAGNETO 

Magneto 

Service 

id *'*^'*. 

Rep?>:rA 

Repaiv . 

Points and Capacitor 

Replace . . _ 

IGNITION COIL: WIRING, 

SPARK PLUGS 
Spark Plugs 

Service 

Adjust 

Test 

Replace 

Wiring 

Replace 

INSTRUMENT OR ENGINE CONTROL 
PANEL 

Switches; Gages; Panel Lights 

Replace 

Wiring 

Replace 

Repair 

Bulb 

Replace X 

MISCELLANEOUS ITEMS 
Slave Receptacle 

Replace 

Repair 

BATTERIES 

Batteries 

Service X 

Test. 

Replace 

Cables 

Replace. 

Repair.. 

Box, Battery 
Replace. 

^OWER TRANSFER ‘ 

POWER TRANSFER ASSEMBLY 
Power Transfer Assembly 

Service X 

Replace....... 

Repair 
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Functional 

group 


Echelons of maintenance 


Remarks 


0801 

0802.1 

0802.6 

0803 

0803.1 

0806.7 

10 

1000 

1001.1 

1004 

11 

1100 

13 

1311 

1313 

16 

1601 


Components and related operation 


TRANSFER CASE 
Housing 

Replace 

INPUT SHAFT 

Bearings; Seals, Shaft; Gear 

Replace 

OUTPUT SHAFT; MAIN SHAFT 
Bearings; Seals; Shaft; Gear 

Replace 

CLUTCH 

Clutch Assembly 

Service 

Adjust 

Replace 

Repair. 

CLUTCH CONTROLS 
Control, Clutch 

Replace 

VENTILATION, BREATHERS 
Breather Assembly 

Replace 

FRONT AXLE 

FRONT AXLE ASSEMBLY 
Axle Assembly, Front 

Service 

Replace 

Repair 

AXLE AND TONGUE, HOUSING, 
DRAWBAR, LUNETTE 
Axle; Tongue; Lunette 

Replace 

STEERING 

Spindle; Draglink; Tie Rod 

Replace 

REAR AXLE 

REAR AXLE ASSEMBLY 
Axle Assembly, Rear 

Replace 

Repair 

WHEELS AND TRACKS 
WHEEL ASSEMBLY 
Wheel Assembly 

Service 

Replace 

Repair 

TIRES, TUBES 
Tires 

Service 

Replace 

Tubes 

Replace..— 

Repair.. — 

FRAME 

FRAME ASSEMBLY 
Frame, Mixer 

Replace — 

Tie Angles; Tie Plate 

Replace — ^ — 


X 


X 

X 


X 

X 


X 

X 


X 

X 


X 

X 


X 

X 

X 


X 

X 
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'nnrtior 

•vroup 

'8; 

Components and related operation 

I 

Echelons of maintenance 

...... _ 

1 

2 

3 

4 

^ ''1 2 

tANDING GEAR; LEVELING JACKS 
{MECHANICAL OR HYDRAULIC) 

Stkhilizer Lejrs 

i Replace . _ 

STRINGS and shock absorbers 
bear SPRiNTGS 

1 

!'■ ■ 

I 

X 




Spring, Helical 

1 Replace-.. 

1 BODY; CAB; HOOD; HULL 

j ’>OORS; HATCHES; HOOD 

: Doors; Hood 


X 




I Replace 





1 ^04 

I PANELS 

Panels 


A 



IhiH 

Replace... 


Y 



S' - ' ■ V BOXES, STRAPS 

JLiox *1 


A. 




Replace . 


Y 



i'k. 

mo 

MISCELLANEOUS BODY, CHASSIS OR 
HULL, AND ACCESSORY ITEMS 
data plates AND INSTRUCT I 
HOLDERS 

Plates, Data 

Replace., 


j 




Plates, Caution and Instruction 

Replace 


Y 

A. 


2fW? \ 

^^02.2 1 

accessories, PUBLICATIONS, TEST 
EQUIPMENT AND TOOLS 

j accessories 

j Accessories 

Replace 

Y 

A 



COMMON TOOLS 

Tools, Common 

Replace 

X 




26^2.4 

47 

4701.2 

jf 'TAfT 

PUBLICATIONS 

Publications 

Replace 

gages (NON-ELECTRICAL); weighing 
AND MEASURING DEVICES 
TACHOMETERS 

Tachometer 

Replace- _ 

A 

X 

Y 



4707 

KK 

LIQUID LEVEL GAGES 

Gagea, Liquid Level 

Replace 


A 

Y 



oo 

5500 

PUMPS (EXCLUDE ENGINE PUMPsT” ' 
PUMP ASSEMBLY ' 

Pump Assembly 

Service 

Replace 

X 

A 

V 




Repair 


A 

■V 



OVUi, 

RKA9 

VOLUTE, HOUSIN(5 ' 

Houain*:, Water Pump 

Replace.. 


A 

Y 



OOUa 

IMPELLER ; ROTOR, DIAPHRAGM 
Bearings; Seals; Impeller; Shaft 
Replace 


A 

X 
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RemArka 



Functional 

group Components and related operation 


5604.2 SUCTION VALVE, SUCTION HEADS 

Valves, Check and Priming 

Replace — 

6608.2 PUMP DRIVE ASSEMBLY 

Pulley, Pump Drive 

Replace - 

Belt 

Adjust 

Replace 

6612 INLET AND OUTLET COMPONENTS 

Pipe and Fittings 

Replace 

73 CONCRETE AND ASPHALT EQUIPMENT 

(MIXERS; PAVERS; SPREADERS; 
FINISHERS, ETC.) 

7301 POWER LOADERS SKIP 

Power Loader Skip 

Service 

Replace 

Repair 

Shaft and Pulleys 

Replace 

Drum, Hoist 

Replace 

7301.2 CONTROLS 

Brake and Clutch Assembly 

Service — 

Adjust 

Replace 

Repair - 

7302 DRUMS; MIXER OR DRYER 

Drum Assembly, Mixer 

Replace 

Repair 

7302.1 DRUM DRIVES, ROLLERS, SHAFTS 

AND GEARS 

Bearings; Shaft; Rollers 

Service 

Replace 

Chain, Drive 

Replace 

Repair 

730,4 HOPPERS, GATES, CHUTES 

Gearbox Assembly 

Service 

Replace -- 

Repair 

7305 MAIN DRIVE 

Chains 

Replace — 

Countershaft Assembly 

Replace * 

Repair 

7306.2 GUARDS, HOUSINGS, COVERS 

Covers, Guards, and Plate 

Replace 



HemKrK.3 
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Fimctjons 

srroop 

d 

Components and related operation 


Echelona of maintenance 

-| 


1 

2 

8 

4 

5 

R«markg 

im 

WATEK SYSTEM 

Tank Assembly, Water 

Service 

X 







Replace ^ 


Y 






Repair 


A. 






Valve Assembly, Water 

Replace 


A 

Y 





7313.1 j 

Repair 


A 

X 




Packing 

MECHANICAL DRIVES, FEEDS 
AND/OR HAND CONTROLS 

Chain 

Replace 







Repair. 


A 






Sprocket and Crank 

Replace, 


A 





E 

7603 

FIRE FIGHTING EQUIPMENT 
fire EXTINGUISHERS 

Extinguishers, Fire 

Service. 

Replace 

X 

X 

A 
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APPENDIX ill 
BASIC ISSUE ITEMS LIST 

Section I, INTRODUCTION 


I. GENERAL 

Section II lists the accessories^ tools, and publications 
required In 1st echelon maintenance and operation, initially 
issued with, or authorized for the concrete mixer, chain 
belt Model HBG. 

2. EXPUNATION OF COLUMNS 

~ ^Q^**^* Codes. The information provided in each 
column is as follows: 

Technicol service. This column lists the basic 
number of the technical service assigned supply responsibility 
for the part. Those spaces left blank denote Corps of 
Engineers supply responsibility. General Engineer supply 
parts are Identified by the letters ''GE'' in parentheses, 
following the nomenclature in the description column. Other 
technical services basic numbers are; 

3— Chemical Corps 
9~Ordnance Corps 
1 0— Quartermaster Corps 
1 2— Adiutant GeneraPs Corps 

selection status and source of supply 
for each part are indicated by one of the following 
code symbols: 

(a) P— applied to high-mortality repair parts which 
are stocked in or supplied from the technical service 
depot system, and authorized for use at indicated 
maintenonce echelons. 

(b) PI -applied to ropair part* which or* low-mortality 
port*, itoekod in or luppliod from technical iervice depots, 
and authorized for installotloti at indicated 

maintenance echelons. 

^3) Mointenpnee. The lowest maintenance echelon 
outhorized to use, stock, install, or manufocture the part is 
indicated by the following code symbol: 

O-Oraanizotional Maintenance (1st and 2d Echelon) 

t f*«lerol Stock Numben. When a Federal stock 
number is available for a port, it will be shown in this column 
ona used for requisitioning purposes. 


<1 ) The item name and o brief description of the part 
areshown. - 


(2) A five-digit Federal supply code for manufacturers 
and/or other technical services is shown in parentheses 
followed by the manufacturer's part number. This number 
will be used for requisitioning purposes when no Federal stock 
number is indicated in the Federal Stock Number column. 

Example; (28265) 2971 OBS 

(3) The letters "GE" shown in parentheses immediately 
following the description indicate General Engineer 
supply responsibility for the part. 

d. Unit of Issue. Where no abbreviation is shown in 
this column, the unit of issue is "each''. 

5; Expendability. Those items classified os 
nonexpendable are Indicated by letters "NX". Items not 
indicated by "NX" are expendable. 

Quantity Authorized. This column lists the quantities 
of repair parts, accessories, tools, or publications authorized 
for issue to the equipment operator or crew as required. 

^ Quontity Issued With Equipment. This column lists 
the quantities or repair parts, accessories, tools, or publications 
that are Initially issued with each item of equipment. 

Those Indicated by an asterisk are to be requisitioned 
through normal supply channels as required. 

h. Illustrations. This column is subdivided into two 
columns which provide the following information; 

(1) Figure number. Proivdei the identifyrng number 
of the illustration. 

number. Provides the referenced number for 
the part shown in the illustration. 

3. INDEX TO FEDERAL SUPPLY CODE FOR MANUFACTURERS 

28265— Hercules Engine Division of Hupp Corporation 

4 . COMMENTS AND SUGGESTIONS 

Suggestions and recommendations for changes to the 
Basic Issue Items List will be submitted on DA Form 2028 
to the Commanding Officer, U. S. Army Engineer Maintenonce 
Center, AHN: iMCDMS P. O. Box 119, Columbus 16, Ohio. 

Direct communication Is authorized. 






appendix III 

Section II. BASIC ITEMS LIST 


Source codee 


Federal 
stock No. 


Description 


X2 


10 


GROUP 01— ENGINE 

0111.1— HAND CRANKING 
I DEVICES 

I CRANK, HAND: (28266) 29710BS. 

GROUP 06— ELECTRICAL SYS 
TEM (ENGINE AND VEHICU 
LAR). 

oeie— BATTERIES 
6140-067-2663 BATTERY: 12 volt . 
6810-264-9063 SULPHURIC ACIDrdectroi^te;.' 

GROUP 26— ACCESSORIES, PUB- 
LICATIONS, TEST EQUIP 
MENT AND TOOLS. 


3 


7620-669-9618 


6120-223-7396 

6120-234-8910 

6120-243-2963 

5120-264-3796 

4930-360-2801 

4930-273-3644 

6120-277-1479 

4910-273-3662 


2602.1— ACCESSORIES 
CASE: Maintenance and Opera- 
tional Manuals, cotton duck, olive 
drab, mildew resistant, water re- 
pellent MIL-B-11743. 

2602.2— COMMON TOOLS 

PLIERS: slip joint, straight nose, 
combination w/cutter, 6 in. Ig. 

SCREWDRIVER: flat tip, plastic 
handle, Vu in. width tip 6 in. Ig. 

HAMMER, HAND: machinist’s ball 
peen. 

WRENCH, OPENED, ADJUSTA- 
BLE: single head type 0 to 1.322 
in. opening 12 in. Ig. 

GREASE GUN, HAND: lever oper- 
ated 16 ounce capacity, extension 
7 in. Ig and hydraulic coupler 
MIL-G-3869. 

OILER, HAND: 8 ounce capacity, 
force fed, w/rigid spout, 6 in. Ig. 

WRENCH, PIPE: adjustable jaw 
style, stillson pattern 18 in. Ig. 

GAGE, TIRE: 10 to 160 pounds 


GAL 


NX 


Illuatration 


Item 


59 


69 



Illustration 


Source codes 


r 


12 

12 


12 




> 

a 


I 


Federal 
stock No. 
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GROUP 76— FIRE FIGHTING 
EQUIPMENT. 


PI 


0 


4210-666-8837 


760S—FIRE EXTINGUISHERS 
EXTINGUISHER, FIRE, 
MONOBROMOTRIFLURO- 
METHANE; charged, hand- 


shatterable cylinder, penetrating 
seal valve, stored pressure, w/ 
bracket, 2.75 lbs (Halon-1301) 
MIL-Spec E-62031 (GE). 
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Troubleshooting— Continued 

Engine knocks or develops excessive 
noise. 

Engine misses or runs erratically 

Engine overheats 

Engine oil pressure low 

Engine stops suddenly 

Generator not operating properly 

Mixing drum not functioning properly. 
Mixing water system not functioning 
properly. 

Skip clutch does not disengage when skip 
is raised, or in proper discharge 
position. 
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Oil pressure relief 85 
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Water temperature goge sending unit 79 58 

Weapons fire, demolition by explosives 157 106 

Wheels and tires. 153 104 
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